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(57) Abstract 

The invention relates to compounds of for- 
mula (I) or a salt, solvate, or physiologically tunc* 
tional (terivative thereof, in which: X is CH2-CH2. 
Cni-CH, or CmC; Y is hydrogen. Cu alkyl Ci-6 
alkenyl, Ci^ alltynyl. C1.6 haloalkyl, Ci-6 hydrox- 
yallcyl, aiyl. heiaryl, aiylCi-4a»[yl. or hetarylCi. 
^alliyl, wherein the aiyl and hetaiyl groups are op- 
donally substituted by halo, nitro, C|^ alkyU Ct. 
6haloalkyl. hydroxy. Ci^alkoxy.cyano, -C(OXlR^ 
-NR>S(0)nR^ -C(0)NR»R^ or -NR>R^ wherein 
Ri and R2 are independently selected from hydro- 
gen. Cm alkyl and Cm haloall^l. and n is 0. 1. 
or 2; Z is piporidinyl, pipeiazinyl. or quinuclidinyl; 
ring B is a S- or 6>membered arom^ heterocyde 

fused to ring A and is optionally substimted by a ^^^^ , - 1 a 1 

group -^R wherein: L is a bond. Ci-6 alkyl. Cw alkoxy, Ci^ haloalkyl, Cw haloalkoxy, S(0)n. C(0)n, ot CONR', whercm n is 0. 1. or 
2, and R3 is selected from hydrogen, Cm alkyl, and Cm haloalkyl; and R is Cw allQfl, C4.7 cydoalkyU Ci^ haloalkyl. Cm haloalko^ 
Cm alkoxy, cyano, -NR^^ aiyl or hctaryl, wherein R^ and R* arc ind^)cndently selected from hydrogen. Cm alkyl and Cm haloalkyl. or 
together with the nitrogen to which they are bonded form a p^)eridin>1, morpholino, or pyrolidinyl ^mp. and die «yl and hetaryl groups 
are optionally substituted by halo, nitro. Cm alkyU hydroxy. Cm alkoxy, cyano, -C(0)NR«R'» or -NR«R7 wherein R* and R^ aicM defined 
for R* and R^ above, to processes for tfieir preparation, to pharmaceutical composidons containing such compounds and to Oeir use m 
medicine, particulariy in the treatment of thrombotic disontefS. 
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PIPERIDINE ACETIC ACID DERIVATIVES AND THEIR USE IN THE TREATMENT OF THROM- 
BOTIC DISORDERS 

This invention relates to heterocylic compounds, to prcx:esses for their 
preparation, to pharmaceutical compositions containing such compounds and to 
their use in medicine. 

(t is widely accepted that the glycoprotein complex Gp llt>/llla is the 
fibrinogen binding site on platelets that mediates the adhesive function required 
for platelet aggregation and thrombus formation. We have now found a group 
of non-peptidic compounds wMch inhibit fibrinogen-dependent platelet 
aggregation by blocking the binding of fibrinogen to the putative fibrinogen 
receptor Gp llb/llla complex. 

The invention thus provides a compound of formula (I) 



or a salt, solvate, or physiologically functional derivative thereof, in which: 
X is CH2-CH2 , CH=CH, orCsC; 

Y is hydrogen. all^. C1.6 alkenyl. C1.6 alkynyl, Ci^ haloalkyl. 
Ci^hydroxyalkyl, aryl, hetaryl, arylCt-«alkyl. or hetarylCi.4alkyl, wherein 

the aryl and hetaryl groups are optionally substituted by halo, nitro, C1.6 alkyl. 
Ct-ehaloalkyI, hydroxy. C^alkoxy, cyano, -C(0)„R\ -NR'SCOjnR^, 
-C(0)NR'R^ or -NR'R^ wherein 

R^ and R^ are independently selected from hydrogen. Ci^ aikyl. and 
haloalkyi, and n is 1, or 2; 




Z is piperidinyl, piperazinyl, or quinuclidinyl; 
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ring B is a 5- or 6- membered aromatic heterocycle fused to ring A and is 
optionally substituted by a group -L-R" wherein: 

L is a bond. alkyl. C«alkoxy. haloalkyl. C,^ haloalkoxy. S(0)„. C(0)„ 
or CONR', wherein 

n Is 1. or 2. and R' is selected from hydrogen. C,.,alkyl. and C^haloalkyl; 
and 



R° is hydrogen. C,^, alkyl. C4.7Cycloalkyl. 0,^ haloalkyl. haloalkoxy. C,^ 
alkoxy. cyano, 

-NR*R'*. aryl or hetaryl , wherein 

R^and R'are independently selected from hydrogen. C,^ alkyl and 

C,^ haloalkyl. or together with the nitrogen to which they are bonded form 

piperidlnyl. morpholino. or pyrolidinyl group, and 



a 



the aryl and hetaryl groups are optionally substituted by one or more halo, 
nitro. C,^ alkyl. hydroxy. C,^ alkoxy. cyano. -C{0)NR^R^ or -NR'^R' wherein 
R and R' are as defined for R" and R' above. 

with the proviso that the disclosures of copending applications WO96/20192 
and W096/41 803 are excluded from the scope of the present invention. Thus, 
the present invention provides a compound of formula (I) as defined above 
provided the compound is not of formula (a) 

^1)1 

HN X"-/-^ "^-Rl ^ (a) 



or a pharmaceutically acceptable derivative thereof, in which- 
X' is either CHrCHj or CH=CH: and 
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I 

either ANs — n— andBMs-C=, 
or is ~CH= and B' is wherein 

is hydrogen or phenylmethyl wherein the phenyl group is optionally 

substituted by one or more halogen atoms (where halogen represents 

fluorine, chlorine, bromine or iodine). 

According to formula (I), ring B is suitably a 5- or 6- membered aromatic ring, 
fused to ring A. having 1 to 3 heteroatoms selected from nitrogen, oxygen, and 
sulphur. Suitably the ring system A-B is an indazole, benzisoxazole, indole, 
benzisothiazole, benzofuran, benzothiophene. benzimidazole, or benzotriazoie, 
and is preferably an indazole or t>enzisoxazole. 

Ring B is preferably unsubstituted, or is substituted by a group -S(0)„Ci-6alkyl or 
-C(0)nNR^R^ suitably. -SO2CH3 or -CONH2. 

X is preferably CH2-CH2 or CH=CH. When X Is CH=CH. it is preferably in the 
(E) configuration. 

Y is preferably hydrogen or phenyl substituted by halo. Most preferably, Y is 
hydrogen. 

Z is preferably selected from 

According to a further preferred aspect, the invention provides a compound of 
formula (I) as represented by formula (la) 
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Y (la) 

or a salt, solvate, or physiologically functional derivative thereof, in virhich: 
P-Q-R is N(R»)-N=C. C(R')=N-N. or 0-N=C wherein: 

R'is hydrogen. Ct.,oalkyl. C,.,o haloalkyl. -R^°. -SOz-R^" -(C.^ alkyl)R^'> 
-C{0)R'».^(0)NRV\«^erein 

R'° is hydrogen, alkyl. C,^, haloalkyl, C4.7 cycloalkyl. phenyl, or hetaryl 
wherein 

the phenyl and hetaryl groups are optionally substituted by halo, nitro, 
C,^ alkyl. hydroxy. alkoxy. cyano. -C(0)NR"R", or -NR"R'^ . wherein 

R". R" and R" are independently selected from hydrogen. C,^ alkyl. and 
C,,, haloalkyl. or when R'is -C(0)NR«'r". r'° and R" together with the 
nitrogen to which they are attached, fomi a piperidinyl or pyrolidinyl group. 

R* is independently selected from groups listed in the definition of R» or is 
Ci-,o alkoxy. C»-,o haloalkoxy. cyano. or. -{C^ alkylene)NR'*R« wherein 
R" and R'*are independently selected from hydrogen, C,^ alkyl. C,< 
haloalkyl. or together with the nitrogen to which they are attached, form a 
piperidinyl. morpholino, or pyrolidinyl group; 



Xis CH2-CH2orCH=CH; 



Z is selected from 
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HN 



HN 



N — 



and 




; and 



Y is hydrogen or phenyl optionally substituted by halo. 



Of these, compounds wherein 



(a) 
(b) 
(c) 



P-Q-R Is N(R'')-N=C; 
P-Q-R is C{R>N-N; and 
P-Q-R is 0-N=C 



form separate embodiments of the present invention. 

Preferred compounds of formula (I) include those wherein: 
P-Q-R is N(RVn=C. CCR^N-N. or 0-N=C wherein: 

R'is hydrogen, or -SO2CH3 and R* is hydrogen or -CONH2; 

X is CH2-CH2 or CH=CH; 
Z is selected from: 



Y is hydrogen or phenyl optionally substituted by halo: 

and salts, solvates, and physiologically functimal derivatives thereof. 

Suitable compounds of fomiula (I) may be selected fran: 

{4-{1 -(4-carbamoyl-ben2yl)-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-S-yi]- 

piperidin-1-yl}-acetic acid; 

{4-{1 -(4-carbamoyl-benzyl)-6-(2-piperidin-4-yl-€thyl)-1 H-indazol-3-y IJ-piperidin- 
1-yl}-aceticadd; 

{4-[1 -(4-fluoro-benzenesulfonyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-S- 
yl]piperldin-1 -yl}-acetic acid; 

(4-{1-[2-(4-fIuoro-phenyl)-ethylJ-6-{2-piperidin-4-yl-(E)-vinyl)-1H-indazol-3-yl}- 
piperidin-1-yl)-acetic acid; 

(4-11 -(4-nitro-benzyl)-6-(2-piperidin-4-yl-{E)-vinyl)-1 H-indazol-S-ylJ-piperidin-l - 
yljacetic acid; 
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{4-[1^:ydopentylmethyl^2-piperidjn-4-yl-(E)-vinyl)-1H-indazol-3-yl]-piperidjn- 
1-yl}-aceticacld; 

{4-[1-(4-methyl-benzyl)^2-piperidin-4-yl-(E)-vinyl)-1H-indazol-3-ylJ-piperidin- 
1-yl}-acetlcacid; 

{4HH4s)entyloxy-benzyl)-6-(2-piperidin^yl-(E)-vinyJ).1H-rndazol-3-yl]- 
piperidin-1 -yl}-aceUc add; 

{4^1-<4-bromo4)en2oyl-carbonyl)-6^2-piperidin.4-yl-{E)-vinyl)-lH-in 
piperidin-1 -yl)-acetic acid; 

{4-{1 -{4-dimethylamino-benzyl)-6-(2-piperidirM-yl-(E)-vinyl)-1 H-indazol-3-yl]- 
piperidin-1 -yl}-acetic add; 

{4-{ 1 -(4-hydroxy-ben2y|)^2-piperidin-4-yKE)-vinyl)-1 H-indazol-S-ylJ-plperidin- 
1-yl}-acetjcadd; 

{4^1-(4Kyano-phenyl)^(2-piperidin^yl-(E)-vinyl)-1H-indazol-3.ylJ-piperidi^^^ 
yl}-ac8tic add; 

{4K1K3.4-didiloro-phenylcarbamoyl)^-(2-i>lperidin-4-yl)-(E)-vinyl)-1H-indazol- 

3- ylJ-piperidin-1-yl}-acetlc add; 

{4H6-{2-iJiperidin-4-yHE)-vlnyl)-1-(2.2.2-trifluoro-ethyl)-1H-indazol-3-yl]- 
piperjdin-1-yi}-acetic add; 

{4K1-methylcarbamoyJ^2-piperidin^yKE)-vinyl)-1H-inda2ol-3-yll-piperidin-1- 
yl}-acetic add; 

{4-[1-(4Karbamoyl-ben2yl)^2-piperidin-4-yl-ethyl).1H-indazol-3-ylJ-p|perid 
1-yl}-aceticadd; 

{4-{6-(2-piperidin^-y|-(Z)-vinyl)-1H-indazol-3-yl]-piperidin-1-yl}-aceticacid; 
{4-l1i3entyl-6-(2-piperidin-4-yl-ethyl^1H-indazol-3-ylJ-piperidin-1-yl}-aceticacid- 

(4^642K1-aza-bi(qrdoI2.Z2]c)d-4-ylHE)-vinylJ.1H-indazol-3-yl}-piperidin-1-yl)-' 
acetic add; 

(4-{6-{2^1-aza-bicydoI2.2.2lod-4-yIHE)-vinylJ-1-(3-cydohexyl-propyl)-1H- 
indazol-3-y|)^)ipeiidin-l-yl)-acetic add; 

4- t6-{2(1 -aza-bicydol2.2.2Joct-4-ylHE)-vinylH -(4-fluoro^>enzyl)-1 Hnndazol-S- 
yll-piperidin-1-yl}-acetic add; 

(4-{6-{2-(1-aza-bicydo[2.2.2]od-4.ylHE)-vinyll-1-(4-tert-butyl-benzenesulfonyl)- 
1 H-indazol-3-yl}-piperidin-1 -yl)-acetic add; 

{446-{2-piperazin-1-yl^thyl)-1H-indazol-3-yll^iperidin-1-yl}-aceticadd; 

{441-(4-fIuoro-ben2yl)-6^2i3iperaziri-1-yl-ethyl)-1H-indazol-3-yll^)iperidin-1-yl}- 
acetic add; 
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(446^2-(1-aza-bicycloI2.2.2]oct-4-ylHE)-vinyll-ben2o[d]isoxa20l-^^^ 
1 -ylH4-chloro-phenyl)-acetic acid; 

{4-[6-(2-piperidin-4-yl-(E)-vinyl)-benzo{d]isoxa2ol-3-yl]-^rperi 
acid; 

5 {4-[6-^2i5iperidin-4-yl-ethyl)4)en2o[dIisoxa20l-3-ylli)i^^^ 

{446-{2i5iperazin-1-yl-ethyl)-benzo[dJisoxazol^yl]-piperidin^ acid; 
[4^3HTiethoxy-5-(2-piperidirv4-yl-<E)-vinylHndazol-1 -ylj-plperidin-l -yll-acetic 

acid; 

{4-[3-methoxy-5-(2-'piperidin-4-yl-ethyl)-inda2ol-1 -yl]-piperidirv1 -yl}-acetic add; 
10 {4-[5-(2-piperidin-4-yl-(E)-vjnyl)-3i5yra20l-1-yl-indazoM-^^ 

acid; 

{4-[5-(2-piperidin-4-yl-(E)-vinyl)-3-pyiTolidin-1 -yl-indazol-l -yl]-piperidin-1 -yl}- 
acetic add; 

{4-[3-Morpholirv4-yl-5-(2-piperidin-4-yl-(E)-vinyl)'inda2Gl^ 
15 acetic add; 

{4-{5-(2-piperidin-4-yl-(E}-vinyi)-3-(pyrrolidrne-1-carbonyl)-indazo^ 
1-yl}acetic add; 

(4-[5-(2-piperidin-4-yl-ethyl)-3-(pyrrolidine-1 -carbonyl)-indazol-1 -yl]-piperidin-1 - 
yl}-acetic acid ; 

20 {4-[3-isopropylcarbanfM)yl-5-(2-^)iperidirv4-yl-(E)-vinyl)H -yl]-piperidin-1 - 

yl}~acetic add; 

{4-[3-isopropylcarbamoyl-5-(2i)iperidin-4-yl-^thylHnda2ol-1-yl]^ 
acetic acid; 

{4-[3-cyano-5-(2-piperidin-4-yl-(E)-vinyl)-indazoM -yl J-piperidin-1 -yl}-acetic acid; 
25 {4-[3^5-methyK1.3,41oxadia20l-2-yl)-5-(2-piperidin^-yl-(E)-^ 
piperidin-1-yl}-acetic acid; 

{443Hrnorpholin-4-ylmethyl-5-{2-plperidin-4-yl-ethyl)-indazol-^ -ylj-piperidin-l -yl}- 
acetic add; 

(44542-(1«a2a-bicydo[2.2.2]oct-4-ylHE^vinyll-irKla20l-1-yU 
30 acetic add; 

and salts, solvates, and physiologically functional derivatives thereof. 

Particular compounds of fomiula (I) may be selected from: 
{4-[3-methanesulfonyl-5-(2-piperidin-4-yl-{E)-vinyl)-inda2oI-1-yl]-piperidi 
35 acetic acid; 
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{4-[3-methanesulfonyl-5^2-piperidin-4^|Hethyl)-indazol-1 -ylj-piperidin-l -yl}- 
acetic acid ; 

and salts, solvates, and physiologically functional derivatives thereof. 

Further particular particular compounds of formula (I) may be selected from 
M3-cart>amoyl-5-(2-piperidin-4-yl-(Eh^^^^^ 

{443^rbamoyl-5^2-piperidin^y|^thylHndazo|.1-yi]-piperidin-1^ 
acid; 

and salts, solvates, and physiologically functional derivatives thereof. 



Yet further particular compounds of formula (I) may be selected from- 

{441-methanesulfonyl^-{2-piperidin-t-yKE)-vinyl)-1H-indazol-3.yl^^^^^^ 
ylhaoetic acid; 

{4-[lHnethanesulfonyl^2-piperidin-4-yl^thyl).1H-inda2ol-3-yl]-piperidin-1-^^^ 
acetic acid; 

and salts, solvates, and physiologically functional derivatives thereof. 

According to a further aspect, there is provided a compound of fomiula (I) as 
defined above, provided that it is not a compound selected from: 

(a) {4-{3-methanesulfonyl-5-(2-piperidin-4-yl-(E)-vinylHnda20l-1-y|J- 
pipendin-1-yl} acetic acid. {4-{3-methanesulfonyl-5-(2-piperidin-4-yl-(Z)- 
vinyl)-inda2ol-1-ylj-piperidin-1-yl} acetic acid. {443-methanesulfonyl-5K2. 
piperidin-4-yl-ethylHndazol-1-y|]-piperidin-1-yl}-acetic add ; and/or 

(b) {4-[3Kart>amoyl-5K2-piperidin^yl-(E)-vinyl)-indazol-1-y|]-piperidin.1- 
yl}-acetic acid. {4-{3-cart)amoyl-5H2-piperidin-4-yl-{2)-vinyl)-indazol-1-yl]- 
Pipendin-Lyl^acetic acid. {4^3^rt)amoyl-5-(2-piperidin-4-yl^thylHndazol- 
l-ylj-piperidin-l-y|}-acetlc add; and/or 

(c) {4-I1-methanesutfonyl^2-piperidin-l-yl-(E)-vinyl)-1H-indazol-3-yl]- 
pipend.n-1-yi}.acetic acid. {4K1-methanesulfonyl-6-(2-piperidin-4-yK2)- 
vinyl).lH-indazol-3-yl]-piperidin.1.yl}^ticacid. {4^1-methanesulfonyl-6^2- 
pipendin-4-yl-ethyl)-1H-indazol-3-yl]-piperidin-1-yl}-aceticacid; 

or a salt, solvate or physiologically functional derivative thereof. 



wo 97/49698 



9 



PCT/EP97/03194 



By the term "physiologically functional derivatives" is meant chemical 
derivatives of compounds of formula (I) Nvhich have the same physiological 
function as the free compound of formula (1). for example, by being convertible 
in the body thereto. According to the present invention, examples of 
5 physiologically functional derivatives include compounds of formula (1) in which 
the carboxyl function has been modified, for example, as a carboxylic acid ester, 
such as a alkyi ester. 

Salts and solvates of compounds of formula (I) which are suitable for use in 
medicine are those wherein the counterion or assodated solvent is 

10 pharmaceutically acceptable. However, salts and solvates having a norv 

phamnaceutically acceptable counterion or associated solvent are within the 
scope of the present invention having use as intermediates in the preparation of 
compounds of formula (I) and their pharmaceutically acceptable salts, solvates, 
and physiologically acceptable derivatives. 

1 5 Suitable pharmaceutically acceptable salts of the compounds of formula (I) 

include acid addition salts formed with inorganic or organic acids (for example 
hydrochlorides, hydrobromides, sulphates, phosphates, benzoates, 
naphthoates, hydroxynaphthoates, p-toluenesulphonates, methanesulphonates, 
sulphamates, ascorbates, tartrates, salicylates, succinates, lactates, glutarates, 

20 glutaconates, acetates. tricart>allyiates, citrates, fumarates and maleates) and 
inorganic base salts such as alkali metal salts (for example sodium salts). 
Hydrochloride salts of the compounds of formula (I) are preferred for certain 
modes of administration. 

Other salts of the compounds of formula (I) include salts formed with 

25 trifluoroacetic add. 

Suitable pharmaceutically acceptable solvates of the compounds of formula (I) 
include hydrates. 

The tenm "alkyl" as a group or part of a group means a straight or branched 
chain alkyI group, for example a methyl, ethyl, n-propyl, i-propyl, n-butyl, s-butyl 
30 or t-butyl group. 

It is to be understood that the present invention encompasses all isomers of 
the compounds of formula (I) and their salts, solvates, and physiologically 
functional derivatives, induding all geometric, tautomeric and optical forms, and 
mixtures thereof (e.g. racemic mixtures). 
35 The temi "halo" means fluoro, chloro. bromo, or iodo. 



W097/«698 



10 



PCT/EP97/03194 



The term "haloalkyl- as a group or part of a group means an alkyi group as 
defined above in which one or more hydrogens is replaced by a halo group as 
defined above and preferably containing one. two. or three halo groups selected 
from fluoro and chloro. 

The tenr, "aryl" means a carbocydic aromatic ring system. Examples of such 
groups include phenyl. 1- or 2-naphthyl. and biphenyl 

The tem, -hetaiyr means a 5- or 6- membered aromatic ring containing one 
two. or three heteroatoms independently selected from nitrogen, oxygen, and ' 
sulphur. Examples of such groups include pyrazole and oxadiazoie 

By the tenn "phannaceutically acceptable derivative" is meant a 
phamiaceutically acceptable salt, solvate, or physiologically functional 
derivative of a compound of fonnula (I) as hereinbefore defined 

Compounds of fomiula (I) inhibrt blood platelet aggregation as demonstrated 
oy studies perfonned on human washed and resuspended platelets (HRP) using 
a Bom-type optical aggregometer (Bom. G.V.. 1962. Nature 194 927-929) 
n view of their fibrinogen antagonist activity, the compounds of fomiula (I) and 
their phamiaoeutically acceptable derivatives are of interest for use in human 
and vetennaiy medicine, particularly in the treatment of thrombotic disorders 
Particular examples of thrombotic disorders are known in the art and Include" 
occlusive vascular diseases such as myocardial infarction, cardiac fatalities 
angina, transient ischaemic attacks and thrombotic stroke, arteriosclerosis ' 
vessel wall disease, peripheral vascular disease, nephropathy, retinopathy 
postoperative thrombosis, pulmonary embolism, deep vein thrombosis and' 
retinal vein thrombosis. The compounds of fonnula (I) and their 
phamiaceutically acceptable derivatives are also of interest for use in the 
prophylactic treatment of peri- and postoperative complications following organ 
transplantation (particulariy cardiac and renal), coronary artery bypass 
penpheral artery bypass, angioplasty, thrombolysis and endarterectomy 
The compounds of fonnula (I) and their phamiaceutically acceptable 
derivatives may also be useful for the treatment of other conditions in which the 
glycoprotein complex Gp llb/llla or other integrin receptors are implicated 
Thus, for example, the compounds of fomiula (I) and their phamiaoeutically 
acceptable denvatives may potentiate wound healing and be useful in the 
^eatment of bone conditions caused or mediated by increased bone resorption 
Particular examples of bone diseases are known in the art and include 
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osteoporosis, hypercalcaemia of malignancy, osteopenia due to bone 
metastases, periodontal disease, hyperparathyroidism, periarticular erosions in 
rheumatoid arthritis. Pagefs disease, immobilization-induced osteopenia and 
glucocorticoid treatment. 

The compounds of formula (I) and their pharmaceutlcally acceptable 
derivatives may also be useful for the treatment of certain cancerous diseases, 
for example, to prevent or delay metastasis in cancer 

According to a further aspect of the invention, there is provided a compound 
of fomiula (I) or a pharmaceutically acceptable derivative thereof for use in 
human or veterinary medicine, particulariy for use in the treatment of thrombotic 
disorders. 

According to another aspect of the invention, we provide a compound of 
formula (I) or a pharmaceutically acceptable derivative thereof for use in the 
treatment of a condition which is mediated through the Glycoprotein complex 
Gpllb/llla or other integrin receptor. 

According to a further aspect of the invention, we provide a method of 
treating a human or animal subject suffering from a condition which is mediated 
through the Glycoprotein complex Gpllb/llla or other integrin receptor which 
comprises administering to said subject an effective amount of a compound of 
formula (I) or a phamiaceutically acceptable derivative thereof. 

According to another aspect of the invention, we provide the use of a 
compound of formula (I) or a pharmaceutically acceptable derivative thereof for 
the manufacture of a therapeutic agent for the treatment of thrombotic disorders. 

According to a further aspect of the invention, we provide a method of 
treating a human or animal subject suffering from a thrombotic disorder, v^^ich 
method comprises administering to said subject an effective amount of a 
compound of formula (I) or a pharmaceutically acceptable derivative thereof. 

It is to be understood that reference to "treatmenr includes both treatment of 
established symptoms and prophylactic treatment, unless explicitly stated 
otherwise. 

It will be appreciated that the compounds of fomnula (I) and their 
pharmaceutically acceptable derivatives may advantageously be used in 
conjunction with one or more other therapeutic agents. Examples of suitable 
agents for adjunctive therapy include thrombolytic agents or any other 
compound stimulating thrombolysis or fibrinolysis and cytotoxic drugs. It is to 



wo 97/49698 



12 



PCT/EP97/03194 



be understood that the present invention covers the use of a compound of 
forrnula (I) or a pharmaceutically acceptable derivative thereof in combination 
with one or more other therapeutic agents. 

The compounds of fomiula (I) and their pharmaceutically acceptable 
derivatives are conveniently administered in the form of phamiaceutical 
compositions. Thus, in another aspect of the invention, we provide a 
phamraceutical composition comprising a compound of fomwla (I) or a 
Phamiaceutically acceptable derivative thereof adapted for use in human or 
vetennary medidne. Such compositions may conveniently be presented for use 
in conventional manner in admixture with one or more physiologically 
acceptable earners or excipients. 

The compounds of fomiula (I) and their pharmaceutically acceptable 
derivatives may be fomiulated for administration in any suitable manner The 
compounds may. for example, be fomiulated for topical administration or 
administration by inhalation or. more preferably, for oral, transdennal or 
parenteral administration. 

For oral administration, the pharmaceutical composition may take the form of 
for example, tablets, capsules, powders, solutions, syaips or suspensions 
prepared by conventional means with acceptable excipients. 

For transdemnal administration, the phamiaceutical composition may be 
given ,n the fom, of a transdermal patch, such as a transdennal iontophoretic 
patch. In a preferred aspect, the invention provides an Iontophoretic delivery 
device (for example, an iontophoretic patch) comprising a compound of 
fonnula(l) or a phamiaceutically acceptable derivative thereof suitably a 
Phamiaceutically acceptable salt thereof, for example, a hydrochloride salt 
iontophoretic devices and systems as such are known in the art. for instance 
from WO-A 9116946. WO-A 9116944. WO-A 9116943. WO-A 9115261 WO-A 
9115260. WO-A 9115259. WO-A 9115258. WO-A 9115257.WO^ 9115250 
WO-A 9109645. WOA 9108795. WO-A 9004433.WO^ 9004432 WO-A 
9003825. EP-A 254965. US 4717378. EP-A 252732 and GB-A 2239803 which 
are incorporated herein by reference. 

For parenteral administration, the pharmaceutical composition may be given 
as an injection or a continuous infusion (e.g. intravenously, intravascularly or 
subcutaneously). The compositions may take such forms as suspensions 
solutions or emulsions in oily or aqueous vehicles and may contain fomiulatory 
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agents such as suspending, stabilising and/or dispersing agents. For 
administration by injection these may take the form of a unit dose presentation 
or as a multidose presentation preferably with an added preservative. 

Alternatively for parenteral administration the active ingredient may be in 
powder form for reconstitution with a suitable vehicle. 

The compounds of formula (I) and their pharmaceutically acceptable 
derivatives may also be formulated as a depot preparation. Such long acting 
formulations may be administered by implantation (for example subculaneously 
or intramuscularly) or by intramuscular injection. Thus, for example, the 
compounds may be formulated with suitable polymeric or hydrophobic materials 
(for example as an emulsion in an acceptable oil) or ion exchange resins, or as 
sparingly soluble derivatives, for example, as a sparingly soluble salt 

As stated above, the compounds of formula (I) and their pharmac^ically 
acceptable derivatives may also be used in combination with other th«^peutic 
agents. The invention thus provides, in a further aspect, a combination 
comprising a compound of fomiula (I) or a pharmaceutically acceptable 
derivative thereof together with a further therapeutic agent, in particular a 
thromlx)lytic agent. 

The combinations referred to above may conveniently be presented for use in 
the form of a pharmaceutical formulation and thus pharmaceutical formulations 
comprising a combination as defined above together with a pharmaceutically 
acceptable carrier or excipient comprise a further aspect of the invention. The 
irKiividual components of such combinations may be administered either 
sequentially or simultaneously in separate or combined pharmaceutical 
formulations. 

When a compound of formula (I) or a pharmaceutically acceptable derivative 
thereof is used in combination with a second therapeutic agent active against 
the same disease state the dose of each compound may differ from that when 
the compound is used alone. Appropriate doses will be readily appreciated by 
those skilled in the art. 

A proposed daily dosage of a compound of formula (I) for the treatment of 
man is 0.01 mg/kg to 30 mg/kg, which may be conveniently administered in 1 to 
4 doses. The precise dose employed will depend on the age and condition of 
the patient and on the route of administration. Thus, for example, a daily dose 
of 0 1 mg/kg to lOmg/kg may be suitable for systemic administration. 
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Compounds of formula (I) and salts, solvates, and physiologically functional 
derivatives thereof may be prepared by any method known in the art for the 
preparation of compounds of analogous stmcture. for example, by the methods 
descrit>ed below. 

Thus, according to a first process (A), compounds of fomiula (I) may be 
prepared by coupling a compound of formula (II) 

(II) 

COjH 
Y 

or a protected derivative thereof wherein L' represents a leaving group for 
example, chloro. bromo or iodo. or a -OSO.CF3 group, with the alkene or alkyne 
of formula (III) 

Z-^' (III) 
or a protected derivative thereof wherein: 

ring system AB and Y are as defined above; and 2 is piperidinyl or quinuclidinyl 
This coupling may be effected in the presence of a transition metal catalyst and 
at elevated temperature. Suitable transition metal catalysts include palladium 
catalysts, such as a palladium triarylphosphine catalyst. Suitable temperatures 
are from about 20 to about 160°C. such as 80 to 120»C. or the reflux 
temperature of the solvent. Conveniently the coupling is effected in the 
presence of a base, such as a tertiary amine and in a solvent, such as a polar 
solvent, for example A/./V-dimethylfonnamide. 

According to a further process (B). compounds of fonnula (I) wherein 2 is 
piperazinyl or a protective derivative thereof may be prepared by reductive 
alkylation of a compound of fonnula (IV) 

(IV) 
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or a protected derivative thereof, with piperazine wherein ring system AB and Y 
are as defined above. This reductive alkylation may be effected in the presence 
of a suitable reducing agent, for example, scxJium triacetoxyborohydride, and in 
a suitable solvent, such as tetrahydrofuran. 

The compounds of formula (IV) may be prepared either (i) from the 
corresponding aminoalkoxyvinyl compound by treatment with add; or (ii) 
oxidation of the corresponding allyl compound, for example, with osmium 
tetroxide. 

According to another process (C) compounds of formula (I) may be prepared 
by interconversion, utilising other compounds of fomnula (I) or protected 
derivatives thereof as precursors. 

For example, compounds of formula (I) in wtiich X represents CH2-CH2 may 
be prepared from the corresponding compounds of formula (I) in which X 
represents CH=CH or CsC by hydrogenation. The hydrogenation may be 
effected in the presence of a transition metal catalyst, such as Raney Nickel, or 
a palladium, platinum or rhodium catalyst. Conveniently the reaction is effected 
in a solvent, such as an alcohol (e.g. ethanol). 

Alternatively, hydrogenation may be effected chemically, for example, by 
using diimide. Conveniently the diimide is generated in situ from a suitable salt, 
such as diazenedicarboxylic acid, dipotassium salt, and the reaction is effected 
in the presence of an acid, such as acetic add. and a solvent, such as an 
alcohol (e.g. methanol). 

A further embodiment of process (C) is conversion of a compound of formula 
(I) or protected derivative thereof wherein ring B is unsubstituted (ie -L-R** is 
hydrogen) to a substituted analogue. For example: 

(a) reaction of a compound of formula (I) or a protected derivative wherein 
-L-R** is hydrogen with a C1-10 alkyi halide or an optionally substituted benzyl 
or phenethyl halide in the presence of a base, such as sodium hydride, in a 
polar solvent, such as N,N-dimethyt fomiamide. to afford a compound of 
formula (I) wherein -L-R^ is Cmo alkyl. or optionally substituted benzyl 
respectively. Similariy, reaction with an add halide or sulphonyl halide will 
provide a compound of fonmula (I) wherein L is C(0) or S(0)2 respectively 
and reaction with the appropriate isocyanate will provide a compound of 
formula (I) wherein L is CONH. 
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conv ^'^ alkoxycarbonyl may be 

oxadiazolyl. This conversion may be effected via the corresponding 
hydrazide via reaction with triethyl ortho acetate, and then cyclisation 
. « ^'"Pound Of formula (I) or a protected derivative thereof wherein 

;«L^inn •it^''^"''' *° corresponding amide by 

reaction with the appropriate amine. 

As will be appreciated by those skilled in the art it may be necessary or 
desirable at any stage in the above described processes to protect one or more 
sensitive groups In the molecule to prevent undesirable side reactions 

Another process (D) for preparing compounds of fomiula (I) thus comprises 
deprotecting a compound of formula (V) compnses 
Z'— X^^^^ 

(V) 




wherein is quinudidinyl. 




ring system AB. X. and Y are as defined for formula (I) and " 

^fno ^ ^'^^ 9^°"P P" i« Mrogen or an 

amino protecting group, provided that when P' is a carboxyl group. P- is not 
hydrogen, and when Z' is quinudidinyl P" is a proteded carboxyl group 

de^Za^r ^"^^^ - - 

nrJ^nlTw"^"' '^'"'^^ '"^"'^ ^> ^ is hydrogen may be 

prepared by reading a compound of formula (VI) 
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Z— X 




(VI) 



or a protected derivative thereof, with a compound of formula (VII) 



Vk^ein Z, X and ring system AB are as hereinbefore defined. is a leaving 
group, for example, chloro. txxxno, iodo, or mesylate, and P' is a protected 
carboxyl group. 

Suitably, the reaction is carried out in the presence of an inof]ganic base, for 
example, a bicarbonate, such as sodium bicarbonate; in a polar solvent, for 
example, N.N-dimethylformamide. at a non-extreme, suitably ambient, 
temperature. 

In a particular embodiment of process (D), compounds of formula (I) may be 
prepared from protected cartx>xyl derivatives of compounds of formula (I), ie. 
compounds of formula (I) wherein P' is a protected carboxyl group. In a further 
embodiment of this process, compounds of formula (I) may be prepared firom 
protected amino derivatives of compounds of formula (I), ie. compounds of 
formula (V) wherein P" is an amino protecting group. 

The protecting groups used in the preparation of compounds of formula (I) 
may be used in conventional manner. See, for example, those described in 
■Protective Groups in Organic Synthesis' by Theodora W. Green, second 
edition. (John Wiley and Sons, 1991). vi^ich also describes methods for the 
removal of such groups. 

Particular protected carboxyl groups include, for example, carboxylic acid 
ester groups such as cartsoxylic acid alkyi or aralkyi esters, for example where 
the alkyI or aralkyi portion of the ester function is methyl, ethyl, tert-butyl, 
methoxymethyl. benzyl, diphenylmethyl. triphenyimethyl or p-nitrobenzyl. When 
the ester is an unbranched alkyI (e.g. methyl) ester deprotection may be 
effected under conditions of either basic hydrolysis, for example using lithium 
hydroxide, or acidic hydrolysis, for example using hydrochloric add. Tert-butyl 
and triphenyimethyl ester groups may be removed under conditions of add 
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hydrolysis, for example using formic or trifluoroacetic acid at room temperature 
or using hydrochloric acid in acetic acid. Benzyl, diphenylmethyl and 
nitrobenzyl ester groups may be removed by hydrogenolysis in the presence of 
a metal catalyst (e.g. palladium). 

Particular amino protecting groups include, for example, aralkyi groups such 
as benzyl, diphenylmethyl or triphenylmethyl groups, and acyl groups such as 
N-benzyloxycarbonyl. t-butoxycarbonyl or trifluoroacetyl groups. 

When a particular isomeric forni of a compound of formula (I) is desired the 
required isomer may conveniently be separated using preparative high 
perfomiance liquid chromatography (h.p.l.c.) applied to the final title comoounris 
of processes (A) to (D) above or applied prior to any final deprotection step in 
said processes. 

Compounds of fonnula (11) and (III), or protected derivatives thereof, may be 
prepared using any appropriate methods, such as those described in the 
examples. 

Certain intermediates described above are novel compounds, and it is to be 
understood that all novel intermediates herein form further aspects of the 
present invention. Compounds of formula (II). for example. {4-[6-brDmo-1-(3- 
cycIohexyl-propylHH-indazol-3-yl]-piperidin-1-ylhacetic add tert-bulyl ester. 3- 
(1-benzyloxycarbonyl-piperidin-4-yl)^-bromo-indazole-1-carboxylic add benzyl 
ester. I4-(6-bromo-benzo{d]isoxazol-3-yl)-piperidin-1-yl]-acetic add tert-butyl 
ester. 5-bromo-1 -(1 -tert-butoxycarbonylmethyl-piperidin-4-yl)-1 H-indazole-3- 
cartwxylic add methyl ester, and {4-(5-bromo-3HT»orpholin-4-ylmethylHndazol- 
1-yl)-piperidin-1-yl]-acetic add tert-butyl ester, are key intennediates and 
represent a particular aspect of the present invention. The compounds of 
fomiula (IV). (V). and (VI) are also an important asped of the present invention 
and indude 4-{2-[3-(14ert-butoxycari3onyl-methyl-piperidin-4-yl)-1-(4. 
carbamoyl-benzylHH^ndazol-6-ylHE)-vinyl^piperidine-1-cart)oxylic add tert- 
butyl ester. (4-{642-(1^-bicydo[2.2.2)oct-4.ylHE)-vinylI-1-(3Kydohexyl- 
propyl)-lHHndazol^y|}^)|peridin-1-yl).acetic acid tert-butyl ester . 4-{2-I3-(1- 
tert-butoxycart)onylmethyl-piperidin-4-yl)-1H-lndazol-6-yll.ethyl)-piperazine-1- 
cart)oxylic acid tert-butyl ester. 4-(2-I1-(4-fluoro4)enzyl).3-(1-methoxycartx)nyl- 
methy^-piperidin^.y|)-1H-indazol-6-yl]-ethyl^piperazine-1-cart)oxylic add tert- 
butyl ester. 4-{2-[3-{1-tert-butoxycart>onylmethyl-piperidin-4-yl)- 
benzotd]isoxazol^ylHE)-vinylH)iperidine-1-cartJoxylic add tert-butyl ester. 4- 
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{243-{1-tert-butoxycarbonyl-methyl-piperidin-4-yl)4>en2o[d]isoxazol-^ 
piperidine-l-carboxylic acid tert-butyl ester 4-{2-[H14ert- 
butoxycarbonylmethyl-piperidin-4-yl)-3-methoxy-1H-indazol-5-yl]^ 
piperidlne-1-carboxylic acid tert-butyl ester , A-iZ-i^-ilAen- 
butoxycarbonylmethyl-piperidirv4-yl)-3-{pyrrolidine-1 -carbonyl)-1 H^^^ 
(E)-vinyl}-piperidine-1-carboxylic acid tert-butyl ester, ) 4-{2-IH1-tert- 
butoxycart>onyl-methyl-piperidin-4-yl)-3Kyano-1HHndazol-^^ 
piperidine-1-carboxylic acid tert-butyl ester, 4-{2-[1-(1-tert- 
butoxycarbonylmethyl-piperidin-4-yl)-3-morpholin-4-ylmeth 
(E)-vinylH)iperidine-1-carboxylic acid tert-butyl ester, and 4-{2-(3-piperidin-4-yl- 
1 H-indazol-6-yl)-ethyl]-piperazrne-1-carboxylic acid tert-butyl ester acetate. 

Conveniently, compounds of the invention are isolated following work-up as 
acid addition salts, e.g. trifluoroacetate or hydrochloride salts. Phanmaceutically 
acceptable acid addition salts of the compounds of the invention may be 
prepared from the corresponding trifluoroacetate salts by exchange of ion using 
conventional means, for example by neutralisation of the trifluoroacetate salt 
using a base such as aqueous sodium hydroxide, followed by addition of a 
suitable organic or inorganic acid, for example, hydrochloric acid. Alternatively, 
pharmaceutically acceptable acid addition salts may be prepared directly by 
effecting deprotection with the appropriate organic or inorganic acid, for 
example, hydrochloric acid. Inorganic base salts of the compounds of the 
invention may also be prepared from the corresponding trifluoroacetate salts by 
addition of a suitable strong base such as sodium hydroxide. 

Solvates (e.g. hydrates) of a compound of the invention may be formed 
during the work-up procedure of one of the aforementioned process steps. 

The following Examples illustrate the inventron but do not limit the invention 
in any way. All tenrveratures are in Oc. Thin layer chromatography (T.l.c.) was 
earned out on silica plates. Preparative high performance liquid 
chromatography (h.p.l.c.) was carried out using a Dynamax 60A C18 8mM 25cm 
X 41.4mm i d. column eluted with a mixture of solvents consisting of (i) 0.1% 
trifluoroacetic acid in water and (ii) acetonitrile, the eluant being expressed as 
the percentage of (ii) present in the solvent mixture, at a flow rate of 45ml per 
minute. Analytical h.p.l.c. was carried out using a Dynamax 60A CI 8 8mM 25 
cm x 4.6mm i.d. column eluted with a mixture of solvents consisting of (i) and 
(iii). 0.05% trifluoroacetic acid in acetonitrile, the eluant being expressed as the 
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percentage of (iii) present in the solvent mixture, at a flow rate of 1 ml per 
minute. The following abbreviations are used: Me = methyl; Et = ethyl; RT = 
Retention time; THF = tetrahycrofuran: and DMF = A/./V-dlmethylformariiide. 

Example 1 

Synthesis of {4-f1-(4-carhamovl-befgvlW>- f 2-DiDeridin-4-Yi-(E)-vinviU1H- 
indazol-3-vll-DiDeririin-i- viVacetic arid 

(i) 1 -f4-(2.4-Dibrt>mn-h« yizovl Voipftridin-1 -vll-ethanonp 
1.3.Dibromobenzene (65ml. Aldrich) was added to a stirred mixture of 1-acetyl- 
p.peridine-4-carbonyl chloride hydrochloride" (21 .8g) and aluminium (III) 
chlonde (34.5g) and the mixture heated at 95 - 100- for 1 .5h. When cool, the 
mixture was poured into a mixture of ice^er (50ml) and extracted with ethyl 
acetate. The combined, dried (NajSO,) organic extracts were evaporated in 
vacuo and the residue purified by flash chromatography over silica gel. 
Gradient elution with ether - ethanol (gradient 99:1 to 90: 10) afforded the trtte 
compound as an orange oil (16.7g). 

T.l c. SiOj (EtjOrElOH. 9:1) Rf = 0.23 
Ref": EP-A-0428437 

(ii) (2.4-Dibromo^henyi).piDeridin^v< ^ ethanQne hydrochloride 

A stirred mixture of 1-{4-{2.4^ibromo^)en2oyl)-piperidin-1.ylI-ethanone (1 1.OOg) 
and aqueous 5M hydrochloric add (60ml) was heated under reflux under 
nitrogen for 7h. The mixture was evaporated in vacuo to give the title compound 
as a white solid (lO.Sg). 

T.I.C. SiOz (CHjClrEtOH-SSONHa, 89:10:1) Rf = 0.17 

(iii) f2.4-Dibromo-ohenYi)- piperidin^-vl-methvlene-hvrirarino 

A stirred solution of (2.4-dibromo-phenyl)-piperidin-4-yl-methanone 
hydrochloride (7.04g). hydrazine (6.0ml. 191 mmol). and ethanol (I50ml) was 
heated under reflux under nitrogen for 16h. The cooled solution was 
evaporated in vacuo, treated wi*j aqueous 1M sodium carbonate (50ml). 
extracted with ether, and the combir^d. dried (Na^SO^) organic extracts were 
evaporated in vacuo. The residue was purified by flash chromatography over 
silica gel eluting with dichlorom9thane^thanol-880 ammonia (gradient 89:10:1 
to 835: 1 50: 1 5) to give the title compound as a cream solid (5.71 g). 
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T i c. Si02 {CH2ClrEtOH-880 NH3. 78:20:2) Rf = 0.13 (minor) and Rf = 0.16 
(major) 

f iv) 6-Bromo-3-piDeridin-4-vl-1 H-indazole hydrochloride 
5 A stin^d mixture of (2,4-dibromo-phenyl)-piperidirv4-yl-methylene-hydrazine 
(5.64g). sodium hydride (1.25g, 60% dispersion in oil), and dry DMF (150ml) 
was heated at 105* under nitrogen for 6.5h. Further sodium hydride (200mg) 
was added and heating continued for 2h. The mixture was evaporated in vacuo 
acidified to pH 1 by the addition of aqueous 2M hydrochloric acid, and then 

1 0 basified to pH 8 by the addition of aqueous 1 M sodium cartxsnate. The mixture 
was extracted with ether, and the combined, dried (Na2S04) organic extracts 
were evaporated in vacuo. The residue was purified by flash chromatography 
over silica gel, eluting with dichloromethane:ethanol:880 ammonia (gradient 
89:10:1 to 78:20:2) to give the title compound as a cream-yellow solid (2.50g). 

1 5 T.l.c. SiOj (CH2ClrEtOH-880NH^ 78:20:2) Rf = 0.6 

(v) r4-f6-Bromo>1H-inda20l-3-vlVoiperidin>1-vl]-acetic acid tert-butvl ester 
A mixture of 6-bromo-3-piperidin-4-yH H-indazole hydrochloride (500mg). tert- 
butyl bromoacetate (0.29ml), sodium bicarbonate (150mg), and DMF (10ml) was 

20 stirred at 23*" under nitrogen for 18h. The mixture was evaporated in vacuo. 

treated with aqueous saturated sodium bicarbonate (25ml). and extracted with 
ethyl acetate. The dried (NazSO^) organic layer was evaporated in vacuo onto 
silica gel. Purification by flash chromatography over silica gel, eluting with 
dichloromethane - ethanol - 880ammonia (gradient 967:30:3 to 945:50:5) 

25 • afforded the title compound as fine white crystals (347mg). 
T.l.c. SiOz (CH2ClrEtOH-880 NH3, 945:50:5) Rf = 0.27 

f vi) 4-(2-l3-f 1 4ert-Butoxvcarbonvlmethvl-piperidin^vn-1 H-indazol-fr-vIHE)- 
vtnvlVH3iperidine-1-carboxvlic acid tert-butvl ester 
30 A mixture of [4-(6-bromo-1 H-indazol-3-yl)-piperidin-1 -ylj-acetic acid tert butyl 
ester (1.34g), 4-vinyl-piperidine-1-carboxylic acid tert-butyl ester (0.75g), 
triethylamine (1.4ml), palladium (ii) acetate (0.050g) and tri(o-tolyl)phosphine 
(0.210g) in DMF (60ml) was stinted at 120'* under nitrogen for 16h. The mixture 
was evaporated in vacuo and purified by flash chromatography on silica gel, 
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eluant ethyl acetate: cyclohexane; triethylamine (50:50:2-*100:0:2). to give the 

i!lj§-ComBound as a yellow solid (1 .18g). 

T.l.c. SiOj (CH2CI2 : EtOH: 880 NH3 95: 5: 0.5) Rf = 0.32 

(vii) 4-{2-f3-(1-teft-Butoxvcaft)onvlmeth v i-DiDeridin^-Yn-1-/4.carbamnYl- 
ben2Yl)-1H-indazol-6-vlRFVvinvlVoiDeridi n e-1-cafboxvlir acid tert-butvl astpr 
Sodium hydride (12.6mg) was added to a stirred solution of 4-(2-{3-{1-tert- 

butoxycarboriylmethyMperidifi-4-yl).1H-irida20l-6-ylHE)-vifiylhpiperidi 
cartjQxylic acid tert-butyl ester (1 50mg) in DMF (5ml) at 23* under nitrogen, and 
stimng was continued at 22» for 20 min. 4-BfomomethyW3enzamide' (67mg) 
was added and stirring was continued at 22' for 21 h. The solvent was 
evaporated and the residue partitioned between ethyl acetate and water. The 
organic layers were washed with brine, dried (MgS04) and evaporated to give a 
pale yellow solid (179mg). Purifidatiort by short path chromatography on silica 
gel , eluting with dichloromethane: ethanol 880 ammonia 95:5: 0.5. gave a white 
solid (134mg). Further purification by short path chromatography on silica gel 
eluting with CHjClj: EtOH: 88ONH3 97.5: 2.5: 0.25 gave the title compound as a 
white solid (104mg). 

T.l.c. Si02 (CH2CI2: EtOH: 88ONH3 95: 5 : 0.5) Rf = 0.2 
REF' US Patent 3931268 

(viii) {4-f 1 -f 4-Carbamovl-ben7vl W6-f 2.oiDeridi n ^vl-f E Winvl^-1 H-indazol-3-vl|- 
PiDeridin-1-vl>-acetic ar id trifluoroarPtatft - 

A solution 4-{2-{3-(1-tert-butoxycarbonylmethyl-piperidin-4-yl)-1-(4-carbamoyl- 
benzyl)-1H-indazol-6-ylHE)-vlnyl}-piperidine-1-carboxylic acid tert-butyl ester 
(lOOmg) in trifluoroacetic acid (4ml) was stirred at 23» under nitrogen for 2.5h. 
The mixture was evaporated to dryness in vacuo to give a colourtess gum. 
Trituration with dry ether gave the title compound a white solid (55mg). 
Mass spectaim mfe 502 (MH+) 

Nmr (d« DMSO) 5 values 8.6.8.3 (2bD. 7.92. 7.38 (2H). 7.86-7.78 (3H). 7.68 
(1 H). 7.32 (1 H). 7.22 (2H). 6.35 (1H), 6.4 {^H). 5.67 (2H). 4.1 1 (2tD 3 7-2 9 
(10H). 2.2 (4H). 1.95 (2H), and 1.55 (2H) 

Example 2 
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Synthesis of M-f 1 -(4-Carbamovl-benzvl)-6-r2-piperidin-4-vl-ethvl)-1 H-indazol-3- 
yll-piperidin-l -vl>-acetic acid trisftrifluoroacetate) 

{4-I1-(4-Carbamoyl-benzyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1H-indazol-3-ylJ- 
piperidin-1-yl}-acetic add trifluoroacetate (0.1 Og) was hydrogenated at 20% and 
5 atmospheric pressure over 1 0% palladium on charcoal (50% paste with water. 
0.05g) for 4h. The catalyst was filtered off and the solvent evaporated in vacuo 
to give a colourless oil (0.074g). Trituration with dry ether gave the title 
compound as a white solid (0.074g). 
Mass spectrum m/z 504 (MH*) 
10 Analysis Found: C.50.3; H,5.1; N,8.6. 

C29H37N5O3 2.9 CF3CO2H requires C,50.1; H.4.8. N.8.4. - 

The following compounds were prepared by methods analogous to those used 
in Examples 1 and 2: 

15 

Example 3 

{4-11 -(4-Fluoro-benzenesulfonyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-3- 
yl]piperidin-1-yl}-acetic add trifluoroacetate. 
Mass spectrum m/z 527 (MH*). 

20 

Example 4 

(4-{1-{2-(4-Fluoroi5henyl)-ethyll-6-(2-piperidin-4-yl-(E)-vinyl)-1H-indazol-3-yl)- 
piperidin-1-yl)-acetic add trifluoroacetate. 
Mass spectrum m/z 491.5 (MH*). 

25 

Example 5 

[4-{1 -(4-Nitro-benzyl)-6^2-piperidin-4-yKE)^inyl)-1 H-indazol-3-yl]s)iperidin-1 - 
yl]acetic add trifluoroacetate. 
Mass spectrum m/z 504.5 (MH*). 

30 

Example 6 

{4-[ 1 -Cyclopentylmethyl-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-3-yll-plperidin- 
1-yl}-acetic acid trifluoroacetate monohydrate. 
Mass spectrum m/z 451 (MH*). 
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Example 7 

{441-(4-Methyl-ben2yl)^-(2-piperklirv4-yKE)-vinyI^1H-indazoW-yl]-pi 
1-yl}-acetic acid trifluoroacetate. 
Mass Spectrum m/z 473 (MH'). 

Example 8 

{4-[l -(4-Pentytoxy-benzyl)-6^2i3iperidin-4-yl-(E)-vinyl)-1 H-indazol-3-yl]- 
piperidin-1-yl}^cetlc acid trifluoroacetate. 
Mass spectrum m/z 545.1 (MH*). 

Example 9 

{4-{1 -{4-Bromo-benzoyl-cart)onyl)-6K2-piperidirv4-yl-{E)-vinyl)-1 H-indazol-S-ylJ- 
piperidin-1-yl}-aceticacid tris(trifluoroacetate). 
Mass spectrum m/z 551 .2 [MH*]. 

Example 10 

{4.[1-(4-Dimethylamino.benzyl)-6-{2-piperidin-4-yl-<E)-vinyl)-1H-indazol-3-yl]- 
piperidin-1-yl}^cetic add tris(trifluoroacetate) monohydrate. 
Mass spectrum m/z 502 (MH"). 

Example 1 1 

{44H4-Hydroxy-berizyl)-6^2-piperidirM-yKEHiriyl)-1H-ir)dazol-3-ylJ-pip^^^ 
1-yl}-acetic acid bis(trifluoroacetate) monohydrate. 
Mass spectrum m/z 475.3 (MH+). 

Example 12 

{44H4-Cyano-phenyl)-6K2-piperidirv4-yl-(E)-vinyl)-1H-iridazol-3-ylJ-piperidiri- 
1-yl)-acetic acid trifluoroacetate monohydrate. 
Mass spectrum m/z 470.4 (MH*). 

Example 13 

{4-11 -(3.4-Dichloro-phenylcart)amoyl)^2-piperidir>-4-yl)-(E)-vinyl)-1 Hnndazol- 
3-yl]-piperidin-1-yl}-acetic add bis(trifluoroacetate) monohydrate. 
Mass spectrum m/z 556.3 (MH*). 
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Example 14 

{4-(6-{2-Piperidin-4-yl-{E)-vinyl)-1-(2.2.2-trifluoro-ethyl)-1H-inda20l-3-yl]- 
piperidin-1-yl}-acetic acid trifluoroacetate. 
Mass spectrum mfe 451 .4 (MH*). 

Example 15 

{4-[1 -Methylcarbamoyl-6-(2-piperidin-4-yKE)-vinyl}-1 H-indazol-3-yl]-piperidirv1 - 
yl}-acetjc acid trifluoroacetate. 
Mass spectrum m/z 426 (MH*). 

Example 16 

{4-[1 -{4-Carbamoyl-benzyl)-6-{2-piperidin-4-yl-ethyl)-1 H-inda2ol-3-yl}^iperidin- 
1-yl}-acetic acid tris(trifluoroacetate). 
Mass spectrum m/z 504 (MH*). 

Example 17 

Synthesis of f4-f6-/2-pip eridin-4-vl-fZ>-vinvlV1HHndazol-3-vn-piperidin-1-vft- 
acetic acid. 

(i) 4-l2-f3-^1 -tert-Butox vcart)onvlmethvl-Diperidin-4-vlV1 H-indazol-e-vll-fZl- 
vinvl)piperidine-1-rarh oxvlicacid tert-butvl ester. 

The mother liquors from the preparation of 4-{2-{3-(1-tert-Butoxycart5onylnriethsrl- 
piperidin-4-yl)-1H-inda20l-6-ylHE)-vinyl}piperidine-1-carboxylic add tert-butyl 
ester were concentrated to a gum and purified by a combination of 
crystallisation, column chromatography on silica gel and preparative HPLC to 
give the title compound as a gum (Srr^). 

'H NMR (CDCy 6: 1.2-1.5 (2H) m; 1.47 (9H) s; 1.50 (9H) s; 1.69 (2H) m; Z12 
(2H) m; 2.2-2.7 (5H) broad resonances; 2.75 (2H) m; 3.0-3.4 (5H) broad 
resonances; 4.09 (2H) broad resonance; 5.53 (1 H) dd; 6.52 (1H) d; 7.04 (IN) d: 
7.28 (1H) s; 7.78 (1H) broad resonance. 

ni) f4-f6-f2-Piperidin-4-vl -fZ>-vinvn-1 H-indazol-3-vl1-piperidin-1-vll-acetic acic 
salt with deuterium chloride 

4-{2-[3-(1 -tert-Butoxycarbonylmethyl-piperidin-4-yl)-1 H-indazol-6-ylHZ)- 
vinyl}piperidine-1-carboxylic acid tert-t)utyl ester (ca. Img) was dissolved in 
6.6M deuterium chloride in deuterium oxide (0.6ml) to give, after 16h at ambient 
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temperature, the titte compQunri as a solution in 6M deuterium chloride in 
deuterium oxide. 

'H NMR (20wt% DCI in D2O) 6; 1.72 (2H) m; 1.97 (2H0 m; 2.48 (SH) m; 3.00 
(2H) m; 3.40 (5H) m; 3.91 (2H0 m; 5.74 (1H) dd; 6.64 (1H) d; 7.3 (1H) d 
(obscured by HOD resonance); 7.59 (1H) s; 8.08 (1H) d. 

Examole 18 

Synthesis of f44lH)Pntvl--6-f2-nipPfiriin^ vl-ethvlUlH.ind«^l-^^^^^ 
vlV-acetic atari 

(i) 4-{2-[3-(1 -tert-Ri rtoxvcarbnny lnru rthvl-Diperidin ^ vlWI H-inda^nl^yn^thvl^- 
Piperidine-l-rar t)oxvlic arid tert^vl e.<;tfir 

A solution of 4^2-{3-(1-tert-butoxycarbonylmethyl-piperidin-4-yl)-1H-indazol-6- 
ylHE)-vinyl}-piperidine-1-carboxylic acid tert-butyl ester (0.84g) in ethanol 
(80ml) was hydrogenated over 10% palladium on carbon (0.14g) for 4h The 
catalyst was filtered off and the filtrate was evaporated in vacuo to give the tme 
compound as an ivory solid (0.80g). 
Mass spectrum m/z 527 [MH*J. 

fit) 4-{2-f3-(14ert4^iitoxvcarbQnvtip»t hvl-piDeridiri-4-viwi-DefiiY^ 

20 ylj-ethyll-piperidine-l-rarh oxvlic add tert-buh/l ester 

A mixture of 4-{2-I3-(14ert-butoxycarbonylmethyl-piperidin-4-yl)-1H-inda20l^ 
yl]-ethyl^piperidine-1.carboxylic acid tert-butyl ester (270mg) sodium hydride 
(25mg of a 60% dispersion in oil), and DMF (10ml) was stirred at 23» under 
nitrogen for 30 min. A solution of 1-iodopentane (0.075ml) in DMF (1 ml) was 

25 added and stirring continued for 18h. The mixture was evaporated in vacuo 
treated with aqueous saturated sodium bicarbonate, and extracted with ether 
The combined, dried (NajSO J organic extracts were evaporated in vacuo and 
the residual oil purified by flash chromatography over silica gel elution with 
ethanol - dichloromethane (gradient 1:19 to 1:49) afforded the title comoound as 

30 a colourless oil (169mg). 

T.l.c. Si02 (EtOAc-cydohexane - EtgN. 34:65:1) Rf = 0.3 

(i»i){4-f1-Pentvl-fi-(?.nineridin^vl-efhviV1H-indarnlAwii.piporiHi»_.t 
acid trifluomarftiato 
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A solution of 442-[3-(14ert-butoxycarbonylmethyl-piperidin-4-yl)-1-pentyl-lH- 
indazol-6-yl]-ethyl}-piperidine-1-carboxylic acid tert-butyl ester(169mg) in 
trifluoroacetic acid (5ml) was stirred at 23** under nitrogen for 3h. The mixture 
was evaporated in vacuo to give the crude product. This was purified by 
5 preparative h.p.l.c, on an Inertsil 0DS2 IKS 16416 one inch preparative column. 
The flow rate was 15.0mi/min and the column eluted with a mixture of solvents 
consisting of (i) 0.12% trifluoroacetic acid in water and (ii) acetonitrile. The 
eluant was expressed as the percentage of (ii) in the solvent mixture. The 
gradient profile was isochratic in (ii) 0% for 5 min, 0 to 55% (ii) in 15 min. 
10 isochratic in 55% (ii) for 10 min, 55 to 0% (ii) in 2 min, and isochratic in 0% (ii) 
for 3 min. The product was triturated with ether (25ml) and filtered off to give 
the title compound as a white solid (66mg). Preparative h.p.Lc. Rt 15.8 min (on 
the system and conditions described above ) 
Mass spectrum m/z 441 (MH+). 

15 

Example 19 

Svnthesis of f446-f2-f1-aza-bicvclor2,2.21oct-4-vlWEVvinvn-1H-inda20t-3>viV 
piperidin-1-vn--acetic acid. 

l\) Tert-^buh/l f4-f6 42-M-a2a>bicvdof2.2.21oct-4-vlWEV-vinvn>1HHndazol-3-^ 

20 piperidin-1 -vll-acetate. 

A mixture of tert-butyl [4-(6-bromo-1H-inda20l-3-yl)-piperdin-1-yl]-acetate 
(394mg). 4-vinyl-1-aza-bicyclo[2.2.2]octane (206mg), palladium (II) acetate 
(22.4mg), tri-o-tolylphosphine (61 mg). triethylamine (0.28ml) and DMF (10ml) 
was heated at 1 10** for 20h under nitrogen. After cooling, the solvent was 

25 removed in vacuo and the residue partitioned between 8% sodium bicartx^nate 
and ethyl acetate. The combined organic extracts were dried (Na2S04) and 
evaporated in vacuo and the residue purified by flash column chromatography 
over silica (lOOg) with dichloromethane - methanol - 0.88 ammonia (29:10:1) 
eluent to afford the title compound f 480mQV 

30 T.l.c. Si02 (CHjClj-MeOH-aq. NH3 29:10:1 ) Rf = 0.6 

(ii) r4-r642-f 1 -A2 a>bicvclor2.2.2]oct^>vn-f EV-vinvll-l H-indazol-S-ylVoiperidin-l - 
vM-acetic acid trifluoroacetate 

Tert-butyl I4-{6-{2-(1^a-bicyclo[2,2,2]oct^-ylHE)-vinylJ-1 H-indazol-3-yIJ- 
35 piperidin-l -yl)-acetate (303mg) was dissolved in trifluoroacetic acid - water 



wo 97/49698 



28 



PCT/EP97/03194 



(9.1 .10ml) and allowed to stand for 17h. The solvents were removed in vacuo 
and the residue purified by gradient preparative HPLC (5-45% (ii) over 15 min. 
RT 1 2min). to afford the title compound as a colourless solid (168mg). 
Assay Found C. 51.1; H. 5.3; N. 8.6 

C23H30N4O2. 2.2.CF3CO2H requires: C. 51.0; H. 5.0; N. 8.7% 
Mass spectrum; m/z 395. 1 (MH*) 

Example 20 

gynthesls of f4-f6-r2-f1^a-hinvdof2.2.2lQrt^Yi) - fEVvinvll-l-rrw-Y rinhovY.- 
propvl)-l H-inda2Ql-3-viVpi peridin-1-vlVacBtf r. ariri 

£i ) f4-r6-Bromo-1-(3-cvctohexvlHaropvlV1H-in d azol-3-vn-n.nPndin-1-vlV^^^^ 
acid tert-butvl ester 

Sodium hydride (54mg of a 60% dispersion in oil) was added to a stirred 
solution of [4-(64)romo-1H^ndazol-3-yl)-piperidin-1-yl^acetic acid tert-butyl 
ester (SOOmg) In DMF (17ml) at 23» under nitrogen. After 20 min. a solution of 
methanesulfonic acid 3-cyclohexyl-propyl ester^ (279mg) In DMF (2ml) was 
added and stirring continued for 4h. The mixture was evaporated in vacuo 
treated with water (30ml). and extracted with ethyl acetate. The combined, dried 
(Na2S04) organic extracts were evaporated in vacuo and the residual oil 
purified by flash chromatography over silica gel. Elution with triethylamine- 
ether-cyclohexane (gradient 5:5a945 to 1:10:89) afforded the title compound a s 
a colourless oil (466mg). 
Mass spectrum m/z 518 (MH*) 
Ref^: EP0559345A1 

(it) (4-{6-[2-f 1-Aza-bicvclor2 ? 2toct-4-vlWFW v invH-1-/3-cvrJnhexvl-Dropv<U 
1H-indazol-3-vft-piDeridin-i -vn-acetic add tert-butvl estPr 
A stirred mixture of {4-I6^)romo-1-(3K:yclohexyl-propyl)-lH-inda2ol-3-ylj- 
piperidin-1-yl}^cetic add tert-butyl ester (428mg). 4-vinyM-aza- 
bicyclo[2.2.21octane (198mg). palladium (II) acetate (19mg). tri^tolylphosphine 
(50mg). triethylamine (0.34ml). and DMF (8ml) was heated at 105" under 
nitrogen for 15h. When cool, the mixture was evaporated in vacuo, treated with 
aqueous saturated sodium bicarbonate (25ml). and extracted with ethyl acetate. 
The combined. dried.(Na2S04) organic extracts were evaporated in vacuo and 
the residue purified by flash chromatography over silica gel. Gradient elution 
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With dichloromethane-ethanol-880 ammonia (gradient 945:50:5 to 927:70:7) 
afforded the title compound as a yellow oil (198mg). 

(tii) (4-f6-f2-n -Aza-bic vdof2.2.2]oct-4-vn-rE)-vinvn-1 -r3-cvclohexvl-DroDvn-1 H- 
indazol-3-vll-DiDeridi n-i-vl)-acetic acid trisftrifluoroacetate^ monohvdrate 
A solution of (4-{6-I2-(1-aza-bicyclo[2.2.2loct-4-yl)-(E)-vinylJ-1-{3-cyclohexyl- 
propyl)-1H-indazol-3-yl}-piperidin-1-yl)-acetic add tert-butyl ester (193mg) in 
trifluoroacetic acid (5ml) was kept at 23* for 3h. The solution was evaporated in 
vacuo and the residue purified by preparative HPLC using, standard conditions, 
gradient profile 10-90% (ii) in 25 min. RT 15.4min. The collected eluant was 
evaporated in vacuo and ttie residue triturated with ether to give the title 
comoound a s a white solid (1 15mg). 
Mass spectrum m/z 519.4 (MH*) 
Analysis Found: C.56.5; H.6.5; N.7.3. 
C32H46N4O2.3CF3CO2H.H2O requires C,56.5; H,6.6; N,7.3%. 

The following compounds were prepared by methods analogous to those used 
in Example 20: 

Example 21 

f4-f6-f2-( 1 -A 2a-bicvdor2.2.2]oct-4-vl WEWinvll-1 H-indazol-3-vll-piperidin-1 -vll- 
acetic acid trifluoroacetate. 
Mass spectrum; m/z 395.1 (MH*). 

Example 22 

4-r642f 1 nAza-bicvdof2.2. 21od-4-vlHE^-vinvn-1 -f 4-fluoro-benzvl VI H-indazol-3- 
vll-piperidi rvl-vlV-acetic add trifluoroacetate. 
Analysis Found: 0,52.9; H.4.7; N,6.95. 
C30H3SPN4O2.2.6C2HF3O2 requires C.52;9: H.4.7; N,7.0%. 

Example 23 

f4-f6-f2-f 1 nA za-bicvdof2.2.2lod-4-vn-(E)-vinvll-1 -r4-tert-butvl-benzenesutfonvn- 
1H-indazol-3-vlV4?iperi din-1-vn-aceticacid bisftrifluoroacetate^ monohvdrate 
Analysis Found; C.53.2; H.5.4; N.6.6. 
C33H42N4O4S.2CF3CO2H.H2O requires C.53.1; H.5.5; N,6.7 
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Example ?4 

Synthesis nf {4-f«-f o-p iperazin-l. 
acid. 

fi)3-(1-Benn(lnxYcarbonyl-pinendin-4-vl>.64^mo.;nH.,^, e.i.^^^ 

benzvl ester — — * 

2N aqueous sodium hydroxide (20ml) was added dropwise to a stirred 
suspension of 64)romo-3^)iperidirv4^l-1HHndazole hydrochloride (3.17g) and 
benzyl chlorofomiate (3.56ml) in dichloromethane (100ml) under nitrogen and 
stirnng was continued for 16h at 23- The mixture was partitioned between 
TV^T^!^ ^"'^ dichloromethane: the organic layers were washed with water 
dned (MgS04) and evaporated /„ yacuo to give a yellow oil. Purification by dry ' 
flash chromatography on silica gel. eluting with ether cyclohexane 10: 90- 
50.50. gave the title comDoi.nri as a white solid (3.22g). 
T.I.C. SiOj (Ether; cyclohexane 50:50) Rf = 0.3 

( ii) e^lyl- 3^1-benzyloxvcRrhnnvl-DiDeridin^yi) -.nHo ^oie-i.p^rhnwi.> ...h 
benzvl ester 

3-(1-Ben2yloxycarbonyl-piperidin^yl)^romoMndazole.1^rboxylicacid 
benzyl ester (3.1g) was heated under reflux with allyltributyltin (2 08ml) and 
tetrakis(tnphenylphosphlne) palladium (O) (148mg) in dry toluene (80ml) with 
stimng under nitrogen for 40h. The mixture was partitioned between ethyl 
acetate (100ml) and 10% aqueous potassium fluoride (50ml) The white 
precipitate was filtered off. the layers separated, and the organic layer washed 
with more 10% aqueous potassium fluoride (50ml). dried (MgSO,) and 
evaporated m vacuo to give a pale yellow semi-solid (3.85g). Purification by 
lash chromatography on silica gel. eluting with etherhexane 40:60 gave the 
title compoiirvj as a colourtess oil (2.04g). 
T.l.c. SIO2 (ethercyclohexane 50:50) Rf s 0.4. 

(iii) 3^1-Ben7ylnxYcarbonvlH>inftrif1in^vh-64:>-/4-f^- h utQxvf^rhnnY^ 
ptperazin-1-vl)-ethvl1-inda.ni»-i..or b oxvlic add h^n^ i 
e^llyl- 3-(1.b^^ acid benzyl 

es er (2.0g) was treated at 0» under nitrogen with osmium tetroxide (2 5 wt % 
solution in t-butanol. 1.03ml) In tetrahydrofuran (40ml) and water (10ml) andthe 
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mixture was stirred at 0° under nitrogen for 1 .75h. Sodium periodate (1 .69g) 
was added and stimng was continued at 22' for 3.5h. The mixture was diluted 
with ether (100ml), the solution decanted from a white precipitate, and the 
mother liquor evaporated in vacuo. The residue was dissolved in 
tetrahydrofuran (50ml), and sodium triacetoxyborohydride (3.4g) and acetic acid 
(1.35ml) added. The mixture was stin-ed at 22" for 16h, basified with 8% 
aqueous sodium bicarbonate (100ml) and extracted with ethyl acetate. The 
organic layers were washed with brine, dried (MgSO^) and evaporated in vacuo 
to give a brown oil. Purification by flash chromatography on silica gel. eluting 
with CH2Cl2;EtOH:880NH3 95:5:0.5. gave the title compound as a brown foam 
(1.92g). Further purification by dry flash chromatography on silica gel, eluting 
with cyclohexane:ethyl acetate 20:80-0:100. gave the title compound as a white 
foam (1.1 Og; 41%). 
T.l.c. SIO2 (EtOAc) Rf = 0.25 

(iv) 4-f2-f 3-Piperidin-4-v|-1 H-indagol -6-vl)-ethvl1-oiDerazin6-1 -carboxvlic acid 
tert-butvl ester acetate 

3-(1-Ben2yloxycarbonyl-piperidin-4-yl)-6-{2-(4-tert-butoxycarbonyl-piperazin-1- 
yl)-ethyl]-indazole-1-carboxylic acid benzyl ester (1.05g) was hydrogenated at 
22* and atmospheric pressure over 5% palladium on carbon (50% paste with 
water. 200mg) in ethanol (20ml) and ethyl acetate (50ml) containing glacial 
acetic acid (0.195ml) for 16h. The catalyst was filtered off and the solvent 
evaporated in vacuo to give the title compound as a white solid (0.69g). 
T.l.cSiOj (CH2Cl2:EtOH:880NH3 78:20:2) Rf=0.1 

(v) 4-f2-r3-f 1 -tert-ButQxvcarbonvlm ethvl-piperidin^-vl)-1 H-indazol-6-vn-ethvl>- 
piperazine -l-carboxylic acid tert-butvl ester 

t-Butylbromoacetate (0.064ml) was added to a stirred suspension of 4-[2-(3- 
piperidin-4-yl-lH-indazol-6-yl)-ethyl]-piperazine-1-carboxylic acid tert-bulyl ester 
acetate (200mg) and sodium bicarbonate (71 mg) in dry N.N-dimethylfomiamide 
(5ml) at 22' under nitrogen, and stimng was continued at room temperature for 
16h. The slightly cloudy solution was poured into water (50ml) and extracted 
with ethyl acetate. The organic layers were washed with 50:50 brine:water and 
brine, dried (MgS04) evaporated in vacuo to give a white solid (181mg). 
Purification by dry flash chromatography on silica gel, eluting with 
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dichloromethane:ethanol;880 ammonia 98:2:0.2 - 93:7:0.7. gave the title 

compound as a white solid (139mg). 

T.i.c. SiOa (CH2Cl2:EtOH:880NH3 89:10:1) Rf=0.6 

(vi) {4-f6-f2-Pipera2in-1-vl-ethvn-1H-indazoU a -vn-DiDeridin-1-x/H-aceticadd 
trisftrifluoroacetate) 

4-{2-[3-(1 -tert-Butoxycarbonylmethyl-piperidirHl-yl)-1 H-indazol-6-ylJ-ethyl}- 

piperazine-1-cart)oxylic acid tert-butyl ester (134mg) was stirred at 22" under 

nitrogen with trifluoroacetic acid (5ml) for 6.5h. The solvent vt^s evaporated in 

vacuo and the residue triturated vinth dry ether to give the title compound as a 

white solid (158mg). 

Mass Spectrum m/z 372 (MH*) 

Analysis Found: C.42.1; H.4.6; N.9.1. 

C20H29N5O2.3.5 CF3COOH requires 0,42.1; H.4.25: N.9.1. 



Examole 25 

Synthesis of f4-f1-(4-fluoro-ben7vl) -6-r2-DiDera7in-1-v|-ethvn-1 H-indazol-S-vll- 
piperidin-1 -y lV-acetic acid 

(i) 4-{2-r3-(1-Methoxvcart»nvim ethvlH3iD6ridin-4-vlV1H-inda7o|-6-vll-ethvl}- 
20 Piperazine-1 -carboxvlic add tert-buty l Pster 

4-[2-(3-Piperidin-4-yl-lH-indazol-6-yl)-ethylJ-piperazine-1^rboxylic acid tert- 
butyl ester acetate (420mg) vras stin-ed at 23- under nitrogen with methyl 
bromoacetate (0.G85ml) and sodium bicarbonate (151mg) in dry N.N- 
dimethylfomnamide (1 5ml) for 16h. The mixture was poured into v»«ter (60ml) 
25 and extracted with ethyl acetate. The organic layers were washed with brine, 
dried (MgS04) and evaporated in vacuo to give the title compound as a white 
solid (446mg). 

Mass Spectrum m/z 488 (MH*) 



(ii) 4-{2-f1 -(4-Fluoro4)en?vn-3-/1-methn x vcarfaonvlmethvl-piperidin-4-yi}-i h, 
indazol-8-vn-ethvl^-Dinflrflyi ne-1-carbQxviic add tert-butvl aster 
Sodium hydride (60% dispersion in oil. 23mg) was added to a stirred solution of 
4-{2-[3-(1 -methoxycarbonylmethyl-piperidin-4-yl)-1 H-indazol-S-ylJ-ethyl}- 
piperazine-1-carboxylic acid tert-butyl ester (220mg) in dry N.N- 
dimethylfonnamide (5ml) at 23" with stirring under nitrogen, and stirring was 
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continued at 23' for 40 min. 4-Fluorobenzyl bromide (0.057ml) was added and 
stirring was continued at 23" for 16h. The mixture was poured into water (50ml) 
and extracted with ethyl acetate; the organic layers were washed with brine, 
dried (MgS04) and evaporated to give a colourless gum. Purification by short 
path chromatography on silica gel, eluting with dichloromethane:ethanol:880 
ammonia 99:1 :0. 1-95:5:0. 5, gave the title compound as a colourless gum 
(58mg). 

T.l.c. SiOz (CH2Cl2:EtOH:880NH3 95:5:0.5) Rf = 0.7. 

(iii)f4-f 1 -f4-FluofD-benyY l)-6-f2-DiDera2in-1 -vl-ethvn-1 H-inda2o|-3-vl1-DiDeridin-1- 
ylV-acetic acid tetrahvdrochloride 

A solution of the 4-{2-[1-(4-fluoro-benzyl)-3-(1-methoxycarbonylmethyl-piperidin- 
4-yl)-1H-indazol-6-yl]-ethyl}-piperazine-1-carboxylic acid tert-butyl ester (58mg) 
in 2N hydrochloric acid (5ml) was stin-ed at 23' under nitrogen for 20h. The 
mixture was evaporated to dryness in vacuo and the residue triturated with dry 
ether to give a cream solid (40mg). 30mg of this solid was heated at 80° with 
2N hydrochloric acid (5ml) for 66h. The mixture was evaporated to dryness in 
vacuo and the residue triturated with dry ether to give the title compound as a 
white solid (24mg). 
Mass spectrum m/z 480.5 (MH*) 
Analysis Found; C,50.0; H,6.3; N,10.5. 
C27H34N5O2F.4HCI.H2O requires C.50.4; H,6.3; N.10.9. 

Example 26 

Synthesis of (4-f6-p-(l -; ga-bicvclor2.2.21oct-4-vn-rE Vvinvl1-benzofd1isoxazol-3- 
vl>-piperidin-1-v^V^(4-c h^oro-phenvl>-acetic acid trifluoroacetate 
(\) 1 -f4-f2 4 -Dibromo-benzovlV-oiDeridtn-l -vll-ethanone 
1.3-Oibromobenzene (65ml) was added to a stin-ed mixture of 1-acetyl- 
piperidine-4-cartx)nyl chloride hydrochloride (21 .8g) and aluminium (III) chloride 
(34.5g) and the mixture heated at 95 - 100° for 1 .5h. When cool, the mixture 
was poured into a mixture of ice-water (50ml) and extracted with ethyl acetate. 
The combined, dried (Na2S04) organic extracts were evaporated in vacuo and 
the residue purified by flash chromatography over silica gel. Gradient elution 
with ether - ethanol (gradient 99:1 to 90: 10) afforded the title compound as an 
orange oil(16.7g). 
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T i c. SiOj (EtzO - EtOH. 9:1) Rf = 0.23 

(ii) (2.4-Dibromo-DhPnyi)-p i peridin^-vl-mftthanone F-nyimA 
A stirred mixture of the H4-(2.4^ibromo-benzoyl)-piperidin-1-ylJ-ethanone 
(7.72g). hydroxylamine hydrochloride (6.89g). and pyridine (200ml) was heated 
at 105- under nitrogen for 16h. When cool, aqueous 1M sodium cartx>nate 
(100ml) was added and the mixture evaporated in vacuo. Water (200ml) was 
added and the mixture filtered. The precipitate %yas dissolved in hot methanol 
(200ml) and adsorbed onto silica gel (50ml). The resultant silica was purified by 
flash chromatography over silica gel. etuting with dichloromethane - ethanol - 
880 ammonia (gradient 89:10:1 to 725 : 250 : 25) to give the tittecomEoynd as 
a white crystalline solid (5.58g). 
Mass spectrum m/i 363 (MH+) 

(iii) 6-Bromo-3-Dioeririin- 4.v|^n7Qf ri)isnvaT,.lo 

A stirred mixture of (2.4^ibromo^)henyl)-piperidin-4-yl-methanone E-oxime 
{5.56g). sodium hydride (921 mg of a 60% dispersion in oil), and DMF (I20ml) 
was heated at 100- under nitrogen for 0.5h. The cooled mixture was 
evaporated in vacuo and treated with water (10ml) under nitrogen. The mixture 
was acidified to pHI by the addition of aqueous 2M hydrochloric acid (25ml) 
and then basified to pH 8 by the addition of aqueous saturated sodium 
bicarbonate. The mixture was extracted with ether and the combined dried 
{Na,SO,) organic extracts were evaporated in vacuo. The residue was purified 
by flash Chromatography over silica gel. eluting with dichloromethane - ethanol - 
880 ammonia (gradient 945:50:5 to 863:125:12) to give the title compound as a 
white solid (2.54g). 

T.l.c. Si02 (CH2CI2 - EtOH - 880 NHj. 78:20:2) Rf = 0.22 

(iv) f^-(6-Rromo-benzofdlisoxa7nKVvn-piD6ririirvi-yi ] -f4^lor^ ^ 

acid ethy l ester — 

A mixture of 6^romo-3^)iperidi^4-yl^5enzo[djisoxa2ole (1.50g) bromo-(4- 
chloro-phenyD-acetic acid ethyl ester^(1.70g). potassium carbonate (1 48g) 

and acetonitrile (30ml) was stirred under nitrogen for 3h under reflux The ' 
cooled mixture was evaporated in vacuo, treated with aqueous saturated sodium 

bicarbonate (50ml). and extracted with' ethyl acetate. The combined dried 
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(Na2S04) organic extracts were evaporated in vacuo onto silica gel and the 

resultant silica applied as a plug to a flash column of silica gel. Gradient elution 

with ethyl acetate - cyclohexane (gradient 1 :19 to 1 :9) afforded the title 

compound as a pale yellow oil (2.04g). 

T lx. SiOa (CH2CI2) Rf = 0.10 

REF'JW. Epstein etal, J. Med. Chem., 1981, 24. 481. 

(V) f4-f6-f2-f1-A2a-bi(a/clQ f2.2.21oct-4-vlHEV-vinvn-benzofd1isoxa20l-3-vl\- 
Diperidin-1-vlW4-chlo ro-DhenvlV-acetic add ethvl ester 
A stin-ed mixture of 4-vinyl-1-aza-bicyclo[2.2.21octane* (75mg). I4-(6-bromo- 
ben20[d]isoxa20l-3-yl)-piperidin-1-yl]-(4-chloro-phenyl)-acetic acid ethyl ester 
(261 mg), lithium chloride (23mg). triethylamlne (0.23ml), palladium (II) acetate 
(8 mg). tri-o-tolylphosphine (35mg) and DMF (5ml) was heated at 105° under 
nitrogen for 18h. The cooled mixture was evaporated in vacuo and treated with 
aqueous saturated sodium bicarixinate (20ml). The mixture was extracted with 
ethyl acetate, and the combined, dried (Na2S04) organic extracts were 
evaporated in vacuo. The residue was purified by flash chromatography over 
silica gel, eluting with dichloromethane - ethanol - 880 ammonia (gradient 
945:50.5 to 89:10:1) to give the title compound as a colourless liquid (37mg). 
T i c. Si02 (CH2Cl2-EtOH-880NH3, 89:10:1) Rf = 0.14 
REF" ; E. Ceppi et a!, Helv. Chem. Acta. 1974. 57. 2332. 

(vi) (4-f 6-f2-( 1 -A2a-bicycl or2.2.21oct-4-vl WEV-vinvll-benzordlisoxazol-3-vlV 
piperidin-1-vlW4-chlQr o-phenvh-acetic acid trifluoroacetate 
A stin-ed mixture of (4-{6-I2-(1-aza-bicyclo[2.2.2]oct-4-yl)-<E)-vinyl]- 
benzo[d]isoxazol-3-yl}-piperidin-1-yl)-(4-chloro-phenyl)-acetic acid ethyl ester 
(292mg), potassium carbonate (290mg), ethanol (20ml). and water (8ml) was 
heated under reflux under nitrogen for 16h. The cooled mixture was treated 
with aqueous 2M - hydrochloric acid (2.2ml) and the solution evaporated in 
vacuo. The residue was purified by preparative h.p.l.c. (gradient profile 10-90% 
(ii) in 25 min, RT14.1 min) and the collected eluant was evaporated in vacuo. A 
solution of the resultant product in water (50ml) was freeze-dried to give the title 
compound as a white solid (181mg). 

Analytical h.p.l.c. (gradient profile 10-90% (ii) in 25min) R( 13.3 min. 
Analysis Found: C, 52.0; H. 4.8; N, 5.5 
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C«H3,CIN,0.. 2C,HF30. 1.24H,0 requires: C. 62.4; H. 4.9; N. 5.55% 

Example ?7 

i somer a. f4-(fH?-(1-Aza-hicYrl op 7 71nrt A vn-rE^-vinvn-H.n..f .|.> , , 

yihpipendirt-1-YlH4-chlnro.nhenvl^-arftfir ^m g trifltjQr»ar»tato 

isomer b: f4-fB^?-fl.Aza-bioYn.^^^ 7 7^nrr A v.WFU.in.n.H..^ .|;. , , 

Yl}-pipendin-1-v[W4^»nm-p hooy.)_.cet.e frifi..nr»o".>^>^ " 

A mixture of 64„omo-3i3lperidin^l4)en2o[dlisoxazole (4.77g). a-bromo^ 
chtorobenzeneaceticacid. 1.1-dlmethylelhyI ester (5.96g). and potassium 
carbonate (4.699) in DMF (100ml) was stirred at 23- under nitrogen for 2 5h 
The mature >^s evaporated in vacuo, treated with water (50ml). and extracted 
wrth ethyl acetate. The combined, dried (Na.SO.) organic extracts were 
evaporated //, vacuo and the residue purified by flash chromatography over 

1^^?!^ J!?!!"' "^"^ ^^t^»«-<^yc'°hexane (gradient 3:97 to 
10.90) afforded the title compound (7.50g) as an off-white solid 
Mass spectrum m/z 507 (MH*) 

. ^- ^-^6-r2-(1-A7a-hioydof2??1ont-4-vlWEWinw»| .hon^f ^feoxa^^^^ 
p.pend.n-1-vlH4^lQro^hony .)-^..- c add tert-h.rfY i 

A mixture of f4^64,romo4)en2o[d]lsoxa2ol-3-y|).piperidin-1-ylH4<:hloro- 
n 9^?rrr"' ^-"y'-1-aza-bicyclor2.2.2loctane 
acf^'^r^ T"' ^"-^^•^•P^-^P'^-^ (686mg) and palladium (II, 

acetate (254mg) .n dry DMF (1 1 0ml) was stirred at 1 20' under nitrogen for 6h 
The solvent was removed in vacuo to give a brown gum Purification by flash 
chromatography on silica gel eluting with dichloromethane:ethanol 0 88 
aqueous ammonia (200:10:1) followed by (100:10:1) as the eluant gave the ti«e 
SSDTEound as a pale brown solid (4.1g). 
Tic. SiO, (CH^CI,: EtOH: 880 NHa 100:10:1) Rf = 0.30 

f-tggmeraa4j6j^ P 2loctul.v.WPv».ny^_...,^r^^,-,,,_^, 

A^mple Of (4K6^2-(1-a2a-bicyclot2.2.2Joct-4-yl)^ 
y.h).pend,n-1-y|).(4-chloro-pheny,)-aceticacidtert-buty,e^^^^ 
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purified by preparative h.p.l.c. (stationary phase Chiralpak AD. Lot No. 57-47- 

20728; eluant ethanol:heptane (1:1), flow= 15ml/min, detection wavelength 

280nm) to give the title compound as a yellow solid (125mg). 

Analytical h.p.l.c. (stationary phase Chiralpak AO, No. 098-017-41011, eluant 

ethanol:heptane (1:1). flow = I.Oml/min, detection wavelength 280nm RT = 6.52 

min.). 

(iv) Isomer a: f4-f6-f2-/1.A 7a-bicvclof2.2.21oct-4-vlHEV.vinvll-t)en2ordlisoxa2oi- 
3-vlVHjiDeridin-1-vlW4 -chloro-phenvlV-acetic acid trifluoroaeetate 
A solution of (4-{6-{2-(1-A2a-bicyclot2.2.21oct-4-yl)-(E)-vinyl]-ben20td]isoxazol- 
3-ylKpiperidin-1-yl)-(4-chloro^)henyl)-acetlcacid tert-butyl ester, isomer a, 
(lOOmg) in trifluoroacetic add: vi«ter (9:1 ; 5ml) was stirred at 20" under nitrogen 
for 7h. The solvent was removed in vacuo to give a yellow oil which was stirred 
with dry ether for 2h. The solid ot^tained was dried in vacuo at 37° for 4h, to 
give the title compound as a cream solid (1 lOmg). 
Analytical h.p.l.c. (stationary phase Chiralpak AD No. 098-017-4101 1. 
ethanol:Et3N:heptane (47:3:50). temp. 40" flow = I.Oml/min, detection 
wavelength 280nm, RT= 7.22min.). 
Mass Spectmm m/z 506 (MH+) 

fv) Isomer b : M-l6-f2-ri-Aza-bicvclor2.2.21oct-4-vn-(E)-vinvl1-benzofdlisoxazol- 

3-vlV^)iperi din-1-vlW4-chloro-PhenvlV^cetic acid tert-butvl ester 

A sample of (4-{6-[2-(1-aza-bicyclo[2.2.2]oct-4-yl)-(E)-vinyl]-benzo[d]isoxazol-3- 

yl)-piperidin-1-yl)-(4-chloro-phenyl)-acetic acid tert-butyl ester (300mg) was 

purified by preparative h.p.l.c. (stationary phase Chiralpak AD. Lot No. 57-47- 

20728; eluant ethanoliheptane (1:1), flow = 15ml/min. detection wavelength 

280nm) to give the title compound as a yellow solid (125mg). 

Analytical h.p.l.c. (stationary phase Chiralpak AD, No. 098-017-4101 1. eluant 

ethanol:heptane (1:1), flow = I.Oml/min. detection wavelength 280nm RT = 22.2 

min). 

(vi) Isomer b : f4-l6-f2-(1-Aza-bicvclof2.2.21oct-4-vlWE)-vinvn-benzofd1isoxazol- 
3-vl>-piperi dln-1-vlW4-chloro-phenvn-acetic acid trifluoroaeetate 
A solution of (4-{6-l2-(1-a2a-bicyclo[2.2.2]oct-4-yl)-(E)-vinyl]-benzo[d]isoxazol-3- 
yl}-piperidin-1-yl)-(4-chloro-phenyl)-acetic acid tert-butyl ester, isomer b, () in 
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trif luoroacetic acid: water (9; 1 ; 5ml) was stirred at 20" under nitrogen for 7h. 
The solvent was removed in vacuo to give a yellow oil which was stirred with dry 
ether for 2h. The solid obtained was dried in vacuo at 37° for 4h. to give the tj|!g 
compound as a cream solid (1 1 0mg). 

Analytical h.p.l.c. (stationary phase Chiralpak AD No. 098-017-4101 1 
ethanol:Et3N:heptane (47:3:50). temp. 40-flow= I.Oml/min. detection' 
wavelength 280nm, RT = I0.7min). 
Mass. Spec, m/z 506 (MH+) 

Example 28 

Synthesis of {4^fi-(2-piperidin-4^l-fRWinvlU^.nr H]ic oxazol-3-vll-ninpriHin-i- 

vlVacetic acid 

(i) f4-f6-Bromfvbenzord1isoxa7nl-3.vlW>infiririin- i -vn-acefir ariri fert-butvl estar 
A mixture of 6-bromo-3-piperidin-4-yl-t)enzo[dIisoxazole (1.11g), tert-butyl 
bromoacetate (0.64ml). sodium bicarbonate (332mg). and dry DMF (20ml) was 
stirred at 23* under nitrogen for 18h. The mixture was evaporated in vacuo 
treated with water (20ml) and aqueous saturated sodium bicarbonate (20ml) 
The mixture was extracted with dichloromethane and the combined, dried 
(Na2S04) organic extracts were evaporated in vacuo. The residual oil v/as 
purified by flash chromatography over silica gel eluting with 

dichloromethane:ethanol:0.88 ammonia (967:30:3) to give the title compound 
cream crystals. 

Mass spectrum m/z 395 (MH*) 

fii) 4-{2-f3-f1-tert-Butoxvcarhonvlmethvl-pioPri din-4-vn-benrnfd1isoxazol.6-vn- 
(E)-vinvl>-Dlperidine-1-rarh oxvlic acid tert-butvl ester 

A mixture of 4.vinyl-piperidine-1^rboxylic add tert-butyl ester (564mg) the [4- 
(6-bromo-benzotdJisoxazol-3-yl)-piperidin-1-yl]-acetic acid tert-butyl ester 
(855mg). palladium (il) acetate (26mg). tri-(a4olyl)phosphine (94mg). lithium 
chloride (94mg). DMF (8.5ml). and triethylamine (0.6ml) was stirred at 108- in 
an autoclave under nitrogen for 16h. When cool, the mixture was evaporated in 
vacuo, treated with aqueous saturated sodium bicarbonate (50ml), and 
extracted with dichloromethane. The combined, dried (NazSO^) organic 
extracts were evaporated in vacuo onto silica gel and the resultant silica applied 
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as a plug to a flash column of silica gel. Gradient elution with ethyl 
acetate:cyclohexane (gradient 1:4 to 1:2) gave the cis isomer . 
Further elution gave the title compound as a pale yellow gum (501 mg). 
Mass spectrum m/z 526 (MH"^) 

5 

(iii) M46-^2>Pip eridin-4>vl-f EVvinvl V^Mnzordlisoxazo^-3-vlVpiperi^ -vl Vacetic 
add bisftrifluoroacetate^ 

A solution of 4-[2-I3-(1-tert-butoxycarl)onylmethyl-piperidin-4-yl)- 
ben2o[dJisoxazol-6-ylHE)-vinyl}-piperidine-1-carboxylic acid tert4)utyl ester 
1 0 (220mg) in trifluoroacetic acid (5ml) was kept at 23** under nitrogen for 2.5h. 
The solution was evaporated in vacuo, and the residue triturated with ether 
(12ml) to give the title compound as a cream solid (220mg), 
Mass spectrum m/z 370.2 (MH^) 

Analysis Found: C.49.5; H.4.9; N,6.8. 

15 C21H27N3O3.2CF3CO2H.O.57H2O requires C,49.4; H,5.0; N,6.9%. 

Example 29 

Svnthesis of l4-r6-f 2-piperidin-4-vl-ethv»-benzord1isoxazol-3-vl1-piperidin-1 -vl V- 
acetic acid 

20 (I) 4'(2-f3-(1-tert'butoxvcarbonvlmethvl-piperidin-4-vn-benzofdlisoxazol-6-vl1- 
ethviypiperidine-l-carboxvlic acid tert-4>utvl ester 

To a stirred solution of 4-{2-[3-(1-tert-butoxycarl)onylmethyl-piperidin-4-yl)- 
benzo[d]isoxa20l-6-yl]-{E)-vinyl}-piperidine-1-carboxylic acid tert-butyl ester 
(300mg) in methanol (6ml) at under nitrogen was added six portions of 

25 dipotassium azodicarboxylate^ (6x330mg) over 3 days, followed after each 
addition by the slow addition of a solution of acetic add (0.2ml) in methanol 
(3ml) over 8h. Further dipotassium azodicartx)xyiate was added (1 .OOg) and 
three additions of a solution of acetic add (3x0.2mi) in methanol (3x0.8ml) was 
added over 3h periods over 3 days. The mixture was evaporated in vacuo, 

30 treated v\nth aqueous saturated sodium bicartx>nate (30ml). extracted with 
dichloromethane. and the combined, dried (Na2S04) organic extracts were 
evaporated in vacuo. The residue was purified by flash chromatography over 
silica gel and elution with ethyl acetate:cyclohexane (gradient 1:3 to 1:2) 
afforded the title compound as a colouriess oil ( 205mg). 

35 Mass spectrum m/z 528 (MH*) 
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REF^ Organic Reactions, 1 991 . 4S, 1 03. 

fii) M-f6-(2-PiDeridin-4-Yl -ethvn-ben20fd1isoxazQl-3-vl1-DiDeridin-1-vlUacefir 
acid bisqrifluoroacetate) 

4-{2-{3-(1-tert-Butoxycarbonylmethyl-piperidin-4-yl)-ben2o(dIlsoxazol-6-yl]- 
ethyl}-pjperidine-1-caft)oxylic acid tert-butyl ester (194mg) was stirred in 
trifluoroacetic acid (10ml) and water (1ml) for 3h. The mixture was evaporated 
in vacuo and the residue purified by preparative HPLC using the standard 
conditions, gradient profile 10-20% (ii) in 10 min. 20% (ii) isochraticfbr 7 min.. 
to give a yellow oil RT 16.5 min. This was co-evaporated with ether to give the 
title compound as fine white hygroscopic crystals (51 mg). 
Mass spectnim m/z 372 (MH*) 

'^^'ys'S- Found; C.49.0; H.5.3; N.6.6. 

C21H29N3O3.2CF3CO2H.O.7H2O requires C.49.05; H.5.3; N.6.9%. 

Example 30 

Synthesis of f4-r6-f2-Dinftr azin-1 -vl-ethvn-benzofdlisoxazol-S-vll-Dioeridin-l -vl- 
acetic acid 

(i) H-(6-r2-f2-Dim6thvlafnjno-ethoxvU 7 )-vinvn-ben2ord1isoxazol-3-v»-piDeridin- 
1-vl)-acetic acid tert-btiiY l ester 

A mixture of [4-(6-bromo-benzo[d]isoxazol-3-yl)-piperidin-1-ylJ-acetic acid tert- 
butyl ester (2.68g). dimethyl-(2-vinyloxy-ethyl)-amineS (3.12g). tetra-n- 
butylammonium chloride (1.88g). palladium (II) bis(benzonitrile) dichloride 
(130mg). potassium carbonate (1.87g). and DMF (20ml) were heated at 85" 
under nitrogen in an autoclave for 18h. When cool, the mixture mixture was 
evaporated in vacuo, treated with aqueous saturated sodium bicarbonate 
(30ml), and extracted with dichloromethane. The combined, dried {Na2S04) 
organic extracts were evaporated and the residue purified by flash 
chromatography over silica gel. Gradient elution with dichloro- 
methane:ethanol:0.88 ammonia (gradient 100:0:0->97:3:0->967:30:3) afforded 
the title compound as a golden oil ( 1 .32g). 
Mass spectrum m/z 430 (MH*) 

REF^ C-M. Andersson. etal., J. Org. Chem., 1990, 55, 5757. 
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(ii) l4-r6-(2-Pi perazin-1 -vl-€thvn-benzord1isoxa20l-3-vll-Dipericlin-1 -vlVacetic 
acid tetrakisftriftuoroacetate^ 

A solution of (446^2-<2<limethylamino-ethoxyHZ)-vinyl]-ben2o[d)isoxa20l-3- 
yl}-piperidin-1-yl)-acelic acid tert-butyl ester (500mg) in sulphuric acid (90%. 
5 1 .25ml) and water (3.75ml) was kept at 23' under nitrogen for 2 days. Solid 

sodium bicarbonate was added to adjust the acidity to pH8. Water (5ml), acetic 
add (1.0ml), piperazine (200mg), and sodium triacetoxyborohydride (730mg) 
were added and stirring continued for 4 days. The mixture was filtered and 
purified by preparative HPLC using standard conditions, gradient profile 10-40% 
10 (ii) in 1 7 min. to give Impure product RT 8.5 min. This was further purified by 
preparative HPLC in exactly the same way to give the title compound . 
Analysis Found: C.40.6; H.4.2; N.7.0. 
C20H2BN4O3.4CF3CO2H requires C.40.6; H.3.9: N.6.8%. 

15 Example 31 

Synthesis of f 443-methoxv-5-(2-piperidir>-4-vl>f E VvinvD-indazol-l >vll-Dipertdin- 

1-vlV-acetic acid. 

fi) 5>Bromo-2-nitro-2H-indazQle 

To stirred acetic anhydride (410ml) at -5' was added, dropwise. fuming nitric 
20 acid (8.5ml). After 20 min. the solution was cooled to -1 5" and 5-bromoinda2ole 
(7.70g) was added portionwise maintaining the temperature at -15**. The 
mixture was stirred at -15** for 2h. added to iced vi^ter (1 1), and vigorously 
stirred for a further 2h. The solid was collected by filtration and was partitioned 
between diethyl ether (500ml) and 5M aqueous sodium hydroxide (350ml). The 
25 aqueous layer was extracted with diethyl ether and the combined organic 
extracts were dried (Na2S04) and evaporated in vacuo to afford the title 
compound as an orange solid (7.45g). 
Mass spectrum m/z 243 (MH^) 

30 fii) 5-Bromo>3-methoxv-1H-indazole 

To a stirred solution of 5-Bromo-2-nitro-2H-indazole (2.80) in methanol (15ml) 
was added sodium methoxide (1.38g) and this was stinted at ig*" for 5h. The 
mixture was concentrated in vacuo and partitioned between dichloromethane 
and water. The aqueous was re-extracted with dichloromethane and the 

35 combined organics were washed with brine, dried (Na2S04) and concentrated in 
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vacuo. The residue was purified by flash chromatography over silica gel and 
elution with ethyl acetate : cyclohexane (gradient 10% to 15%) afforded the title 
compound as a aeam solid (1 .55g. 59%). 
Mass Spectrum m/z 229 (MH*) 

(iii) 4-(5-Bromo-3-methoxv-indazol-1-vl V i>iDeridine-l-cart)oxvlicacid tartJhiayi 
ester 

5-Bromo-3-methoxy-1HHndazole (1.53g). 4-Methanesulfonylo)^-piperidine-1- 
cart>oxylic acid tert-twtyl ester (2.45g) and potassium carbonate (2.80g) were 
stirred in DMF (20ml) and this was heated to 100" for 6h. Further 4- 
Methanesulfonyloxy-piperidine-1-carboxylic acid te/t-butyl ester (0.38g) was 
added and heated at 100" for a further 16 hours. The reaction mixture was 
concentrated in vacuo and then partitioned between dichloromethane and 
water. The aqueous was re-extracted with dichlormethane. and the combined 
organics were washed with brine, dried (NbjSO^) and concentrated in vacuo. 
The residue was purified by flash chromatography over silica gel and elution 
with ethyl acetate : cyclohexane (1 :9) afforded the title comoound as a cream 
solid (I.SOg). 

Mass Spectrum m/z 412 (MH*) 

(iv) 5-Bromo-3-methnK Y-i-DiDeridin-4-vl-1 H-inria?nto 

4- {6-Bromo-3-methoxy-indazol-1-yl)-piperidine-1-carboxylic acid tert-butyl ester 
(1.80g) was dissolved in trifluoroacetic add (15ml) and this was stin^d at 19» for 
ca 1 .5h. The reaction mixture was concentrated in vacuo and partitioned 
between dichloromethane and 0.5M sodium hydroxide. The layers were 
separated and the aqueous was re-extracted with dichloromethane. The 
combined organics were washed with brine and concentrated in vacuo to afford 
the title compotmri as a yellow solid (1 .39g). 

Mass Spectrum m/z 312 (MH+). 

(V) H-(5-Bromo-3-methoxv-indazol-1-y n -DiDeridin-1-vn.acetic acid tert-butvl 
ester 

5- Bromo-3-methoxy-1^)iperidin-4.yHH-indazole (1.36g) sodium bicarbonate 
(0.66g) and terf-butylbromoacetate (0.68ml) were stln^d in DMF at 19» for 20h. 
The reaction mixture was concentrated in vacuo and partitioned between 
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dichlormethane and water. The layers were separated and the aqueous was re- 
extracted with dichloromethane and the combined organics were washed with 
brine, dried (Na2S04) and concentrated in vacuo. The residue was purified by 
flash chromatography over silica gel and elution with ethyl acetate : 
5 cyclohexane (3:20) afforded the title compound as a yellow solid (1 .56g). 
Mass Spectrum m/z 426 (MH+). 

I vi ) 44241 -4 1 -tert-Butoxvcarbonvlmethvl-piDeridin^-vlV3-methoxy-1 Hnndazol- 
5>vlHE)-vinvlV-pjperidlne-1-cart)oxvlic acid tert-butvl ester 

1 0 [4-(5-Bromo-3-methoxy-indazoi-1 -yl)-piperidir)-1 -yl]-acetic acid tert-butyl ester 
(0.50g). 4-Vinyl-piperidine-1-carboxylic acid tert-butyl ester (0.274g), palladium 
(II) acetate (0.021 g), tri^-tolyphosphine (0.057g) and triethylamine (0.49ml) 
were stinted in DMF (2.5ml) and was heated to 1 10**C for 16h. The reaction 
mixture was concentrated in vacuo and the residue partitioned between ethyl 

15 acetate and aqueous sodium bicartx)nate. The layers were separated and the 
aqueous was re-extracted with ethyl acetate. The combined organics were 
concentrated in vacuo. The residue was purified by flash chromatography over 
silica gel and elution with ethyl acetate : cyclohexane (1:3) afforded the title 
compound as a yellow solid (0.34g). 

20 Mass Spectrum m/z 555 (MH+). 

(vii) (4-f3-Methoxv-5-(2-piperidin-4-vl4EV-vinvn-indazol'1 -vll-piperidin-l -vl>- 
acetic acid trisftrifluoroacetatel 

442-{1 -(1 4erf-Butoxycarbonylmethyl-piperidin-4-yl)-3-methoxy-1 H-indazol-5-yl]- 
25 (E)-vinyl}-piperidine-1-carboxylic acid fert-buty! ester (0.33g) was dissolved in 

trifiuoracetic add (10ml) and this was stood at 19*" for 5h. The reaction mixture 

was concentrated in vacuo, and the residue was triturated with diethyl ether. 

The solid obtained was further purified by preparative hpic to afford the title 

compound as a white solid (0.1 8g). 
30 Mass Spectrum m/z 399 (MH+). 



Example 32 

Synthesis of (443-methoxv-5'(2>piperidln-4*vl-ethvn-indazoM -vll-oiperidin-1 -vIK 
acetic acid trisftrifluoroacetate) 
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A solution of {4-{3-methoxy-5-<2-piperidin^-yl-E-vinyl)-indazol-1-yl]-piperidin-1- 
yl^acetic acid tris(trifluoroacetate) (95mg) in water (10ml) was added to 10% 
palladium-on-carbon (containing 50% of water, 40mg) and the mixture stired 
under hydrogen for 3.25h. The catalyst was filtered off. washed with water, and 
the filtrate treated with trlfluoroacetic acid (2 drops), and evaporated in vacuo 
The residue was triturated with ether (10ml) to give the title compound a fine 
white powder (83mg). 
Mass spectrum m/z 401.1 (MH*). 
Analysis. Found: C. 42.8 ; H. 4.6 ; N. 7.1 ; 
C26H37N5O3.3C2HF3O2.H2O requires C. 43.2 ; H, 5.05 ; N. 7.2 %. 

The following compounds were made by methods analogous to those used in 
Examples 31 and 32: 

15 Example 33 

{4-f5-f2-Piperidin-4-vl-rE>-vinYi)-a- pvra2ol-1 -vl-inrigzot-l -vll-pinftririin-i -yi}- 
acetic add bisftrifluoroarfttatA) 

Mass spectrum m/z 435 (MH*). 

20 Example 34 

f4-[5-(2-Piperidin^vl-(E>-vinvn-3-n^ lidin-1-vf-indayn|.1.vll^,oftririin.1^l)- 
acetic acid tr isrtrifluoroanetate) 

Mass spectrum m/z 438 (MH*). 

25 Example 35 

f4-f3-Morpholin-4-yl-S-f?-piperidin.4-YUf P)-vinvn-indayol-l-vli-Diperidin-i-yi} - 
acetic add trisf trlfiuoroacetata) 

Mass spectrum mfe 454 (MH*). 

30 Example 36 

Synthesis of f4-f5^?.pinPridin-4-vUFWinv<U3-fpvrmiiriin^-i^arbonvl^ 



1-vllpiperidin-1-vHacetir ariH 



ll ) 5-BrDmo-1-(l-tert-butoxvrarbonvl-pioeridin. 4 -vn-i H-inriarnie-S-carboyvlir 
35 acid methy l agtor 
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5-Bromo-1 H-incla2ole-3-carboxylic acid^. methyl ester (35.8g) in dry THF 
(400ml) containing 4-methanesulphonyloxy-piperidine-1-carboxylic acid tert- 
butyl ester® (40.9g) was treated with potassium t-butoxide (15.75g) and stinted 
at reflux under nitrogen for 24h. When cool, the mixture was evaporated in 
5 vacuo and the residue treated with aqueous saturated ammonium chloride 

(400ml). The mixture was extracted with ethyl acetate and the combined, dried 
(Na2S04) organic extracts were evaporated in vacuo onto silica gel. The 
resultant silica was applied as a plug to a flash column of silica gel, eluting with 
cyclohexane:ethyl acetate (gradient 19:1 to 3:1) to give firstly an isomer 
1 0 followed by the title comoound (22.8g). 

T.l.c. Si02 (cyclohexane:EtOAc, 7:3) Rf - 0.29; detection u.v. 
REF^ G A. Bistrocchi etal.. Farmaco. Ed. Sci.. 1981, 36. 315. 
REF^ EP-A-0 560 268 A1 . 

15 (ii) 5-Bromo-1>piperidin^-vMH-indazole"3-carboxvlicacid methyl ester 
bisftrifluoroacetate) 

Trifluoroacetic acid (100ml) was added to 5-bromo-1-(1-tert-butoxycarbonyl- 
piperidin-4-yl)-1H-inda2ole-3-cart)oxylic acid methyl ester (22.75g) at 23* during 
1 min. After 1 h, the mixture vras evaporated in vacuo and the co-evaporated 
20 v^th dichloromethane to give the title compound (28.05g) as a light yellow solid. 
T.l c. Si02 (CH2Cl2:EtOH:880NH3, 89:10:1), Rf 0.18 detection, u.v. 

(iii) 5-Brom o-1 -f 1 -tert-butoxvcarbonvlmethvl"Piperidin-4-vn«1 H-indazole-S- 
cartx>xvlic acid methvl ester 

25 A solution of 5-bromo-1 •piperidin-4-yM H-inda2ole-3-carboxylic acid methyl 
ester bis(trifluoroacetate) (28.05g) and tert-butylbromoacetate (7.3ml) in DMF 
(500ml) was treated v^th diisopropylethylamine (25.9mi) under nitrogen with 
stining at 23"' and kept for 4 days. Further tert-butylbromoacetate (1 .4ml), 
followed by diisoproplyethylamine (5.0ml) were added and stirring continued for 

30 2h. The mixture was evaporated in vacuo, treated with aqueous saturated 

sodium bicarbonate (400ml). and extracted with ethyl acetate. The combined, 
dried (Na2S04) organic extracts were evaporated in vacuo and the residue 
crystallised from ethyl acetate to give the title compound (13.43g). 
T.l.c. Si02 (Cyclohexane:EtOAc. 7:3) Rf 0.17. 
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(iv) 1 -f 1 -tert-ButoxYcart)onvlmethvl-oiDeriri i n-4-vn-5-f2-M -tert-butowcaffaonyl- 
piperidin-4-vl)-fE>-vinvll-lH.i ndazole-3-carhnxvtic add methvl Pster 
A mixture of 5-bromo-1-{1-tert-butoxycarbonylmethyl-piperidirM-yl).1H- 
indazole-SKarboxylic add methyl ester (1 3.43g). 4-vinyl-piperidine-1 -carboxylic 
aad tert-butyl ester{6.90g). palladium (II) acetate (666mg). tri-o-tolylphosphine 
(1.81g). triethylamine (12.4ml). and DMF (200ml) was stirred at 120" under 
nitrogen for 15h. When cool, the mixture was evaporated in vacuo, treated with 
aqueous saturated sodium bicarbonate (200ml). and extracted with ethyl 
acetate. The combined, dried (Na2S04) organic extracts were evaporated in 
vacuo and the residue purified by flash chromatography over silica gel. 
Gradient elution with didiloromethane:ethanol:880 ammonia (gradient 989:10:1 
to 978:20:2) afforded impurities, followed by the pure title compound as a light 
orange foam (8.94g). 

T.l.c. SiOj (CH2Cl2:EtOH:880NH3, 978:20:2) Rf 0.14. 

(V) 4-{2-f 1-ri -tert-ButnYY ra rbonvlmethvl- piperidin-4-vh.3-rovn-Qlidine-1- 
carbonYl)-1H-indazol-5-vlMFVvinvt^DiDeririi n e-1-carboxvlir acid tert-butvl e.stfir 

A solution of 1-(1-tert43utoxycarbonylmethyl-piperidin-4-yl)-5^2-(1-tert- 
butoxycarbonyl-piperidin-4-yl)-(E)-vinylH H-indazole^rboxylic acid methyl 
ester (600 mg). pyn-olidine (1 .8ml). and THF (7 ml) were heated in a reacti-vial 
for 28 h. The solution was evaporated in vacuo and the residue purified by flash 
chromatography over silica gel. Elution with dichloromethane-methanol- 
880ammonia (989:10:1) afforded impure product, followed by the pure m 
compound ( 4l4mQ) 

TlcSiO,(CH^IHWIeOH-NH3. 989: 10:1)Rf 0.05. detection UV. 

(vi) W5-(2-Piperidi^4-vl-fF)-vinvn-3^pvrrolirii n e-1-carbonvh-inriaTni-i-Yi]- 
piperidin-1-vft-aoetic arid Ns^trifluoroacBtate) 

442-[1-{l4ert-Butoxycarbonylmethyli)iperidln-4-yl).3Kpyrrolidine-1-carbonyl). 
1H-indazol-5.ylHE)-vinylH)iperidine-1-carboxylic add tert-butyl ester (379mg) 
was treated with trifluoroacetic add (8 ml) and after 2h at 23». the solution was 
evaporated in vacuo. The residue was purified by preparative HPLC using 
standard conditions, gradient profile 10-90% (ii) in 25 min. The collected eluant . 
RT IS.Smin. was evaporated in vacuo to give an oil. This was treated with water 
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(2 ml) and the precipitate collected to give the title compound (171 mg) as fine 
white crystals. 

Mass spectrum m/z 466(MH*) 
Analysis Found:C,51 J; H, 5.6; N, 10.0. 
5 C26H35N503.2CHF302 requires C. 51.95; H 5.4; N. 10.1% 

Example 37 

Synthesis of f 445-f2-piperidin-4-vl-ethvl)^pvrrolidine-1'<:art)onvnHnda20^ 

yl1-piperidin>1>vlVacetic acid trisftrifluoroaoetate) 
1 0 A solution of {4-(5-(2-piperidin-4-yKE)-vinyl)-3-{pynolidine-1 -cartxDnylHncazol- 

1-yl]-piperidin-1-yl}-acetic acid bis(trifluoroacetate) (90mg) in water (40ml) was 

added to a pre-hydrogenated suspension of 10% palladium-on-cariDon 

(containing 50% of water. 65mg) in water (10ml) and stirred under hydrogen for 

4h. The catalyst was filtered off, washed with water, treated with trifluoroacetic 
1 5 acid (2 drops), and evaporated m vacuo. The residue was triturated with ^her 

(10ml) to give the title compound as fine white crystals (63mg). 

Mass spectrum m/z 468.2 (MH^) 

Analysis. Found: C. 47.4 ; H,5.2;N, 9.0; 

C26H37N5O3.3C2HF3O2 requires C. 47.5 ; H, 5.0 ; N, 8.65 %. 

20 

The following compounds were made by methods analogous to those described 
in Examples 36 and 37. 

Example 38 

25 f443>lsopr opvlcarbamovl-5-(2HDiperidin^vl-(EWinvlMndazoM-vn-piperi6n-1-- 
vlVacetic acid trisf trifluoroacetate). 
Mass spectrum m/z 454 (MK) 

Example 39 

30 (443-lsopro pvlcarbamovl-5-f2H3iperidin-4-vl-ethvn-indazol-1-vn'piperidin-r^ 
acetic acid trifluoroacetate. 
Mass spectmm. m/2 456 (MH*). 



Example 40 
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15 



Synthesis of \ 
vl}-acetic aciri 

f i) 4-{2-f 1 -(1 -tert-Ri itoxY carbony l mRt hvl-DiDeridin-4-y|)-3^vanQ-1 H-inria^«t.«;- 
ylHE)-vinvl}-pir)Rridine-l-r.arhn xvlicacid tert-biity i ^.tw 
DMF (0.15ml) was added at -10» under nitrogen to a stin-ed solution of oxalyl 
chlonde (0.16ml) in acetonrtrile (3.5ml). After 15 min. a solution of 4^2-[1-(1- 

tert4)uto)<ycart)onylmethyl^)iperidin^y|)-3-<arbamoyl-1H-lnda20l-5-ylHE). 
vinyl)-piperldine-1-carboxyllc acid tert-butyl ester (350mg) and 
diisopropylethylamine (0.64ml) in acetonitrile (2ml) was added and stirring 
continued for 1 h. Further oxalyl chloride (0.10ml) was added and stirring 
continued for 1 5 min. The darf( red solultion was evaporated in vacuo and the 
residue treated with aqueous saturated sodium bicarbonate (25ml). The mixture 
was extracted with ethyl acetate, and the combined dried (Na2S04) organic 
extracts were evaporated in vacuo. The residue was purified by flash 
chromatography over silica gel. Elution with dichloromethane:ethanol 880 
ammonia (989:10:1 ) afforded the title compound ;,c; a cream foam (209mg) 
T.l.c. S1O2 (CH2Cl2:EtOH:880NH3, 978:20:2) Rf 0.16. 

f") ^^-f3-Cyano-5-f2-piperidin^vl^EWinvn-.nrip.ni - i-vn-piDeri^ 
20 acid trifluoroacetale 

A solution 4-{2-[1-(l-tert-butoxycarbonylmethyl-piperidin-4-yl)-3-cyano.1H- 
indazol-5-yl]-(E)-vinyl}-p|peridine-1-carboxylic acid tert-butyl ester (190mg) in 
tnfluoroacetic acid (8ml) was kept at 23' for 4h and evaporated in vacuo The 
residue was purified by preparative HPLC using standard conditions gradient 
profile 10-24% (il) in 1 min.. 2A% (ii) isochratic for 1 1 min. The collected eluant 
RT g.Omin. vias evaporated in vacuo and the residue triturated with ether to give 
the title compQunri ac fine white crystals (120mg). 
Mass spectrum m/z 394 (MH*). 
Analysis Found: C.45.2; H.4.3; N.9.1. 
C22H27N5O2.3.IC2HF3O2 requires C.45.35; H.4.1; N.9.4%. 

Example 41 

Synthesis of (4-f3-f S-methvlTI ■3.4toxadi«.n».9.y l^.S-r2-pinRririin^ i.(P|-,^ 
!ndazol-1 -vl]-pip^ri rtin.l .ylVacehr ariH 



25 



30 
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(i) 442-f 1 -( 1 -tert-But oxvcarbonvlmethvl-DiDeridin-4-vlV-3-hvdrazinocarbonvl-1 H- 
indazol-5-vlHE}-vinvlV ^?iDeridine-1-ca^boxvlic add tert-butvl ester 

A mixture of 1-(1-tert-butoxycarbonylmethyl-piperidin-4-yl)-5-[2-(1-tert- 
butoxycarbonyl-piperidin-4-ylHE)-vinyl]-1 H-indazole-3-carboxylic acid methyl 
ester (0.54g). hydrazine (0.28ml) and THF (5ml) was heated at 100" in an 
autoclave for 48h. There was some reaction so further hydrazine (1 ml, 
31 .Smmol) was added and heating continued for 2 days. The mixture was 
evaporated in vacuo and the residue purified by flash chromatography over 
silica gel. Gradient elution with dichloromethane:ethanol:880 ammonia 
(gradient 978:20:2 to 956:40:4) afforded the title compound as a clear gum 
(319mg). 

Mass spectrum m/z 583 (MH*) 

(ii) 4-f241 -M -tert-Butoxvcarbonvlmethvl-piperidin-4-vn-3-f5-methvl- 

f1 .3.41oxadiazol-2-yh -1 H-indazol-5-vlHE)-vinvlV-piperidine-1-carboxvlic acid 
tert-tHJtvl ester 

A mixture of 4-{2-[1-(1-tert-butoxycartK)nylmethyl-piperidin-4-yl)-3- 
hydrazinOcarbonyl-1 H-indazol-5-ylHE)-vinyl}-piperidine-1-cart>oxylic acid tert- 
butyl ester (280mg) and triethylorthoacetate (10ml) was stirred at 120" under 
nitrogen for 20h. The solution was purified by flash chromatography over silica 
gel elating with dichloromethane:ethanol:880 ammonia (gradient 989:10:1 to 
978:20:2) to give crude product which was further purified by short path 
chromatography over silica gel to give the title compound as a white foam 
(92mg). 

Mass spectrum m/z 607 (MH*) 

fiii) M-f3-f5-Methvl-f1.3 4loxadiazol-2-vn-5-f2-piperidin^-vl-fE^-vinvn-indazol- 
l-vn-piperidi n-l-vll-aeetic acid trifluoroacetate 

A solution of 4-{2-i1-(1-tert-butoxycarbonylmethyl-piperidin-4-yi)-3-<5-methyl- 
[1 ,3,4]oxadiazol-2-yl)-1H-indazol-5-ylHE)-vinyl}-piperidine-1-carboxylic acid 
tert-butyl ester (88mg) in trifluoroacetic acid (3ml) was kept at 23* for 5h. The 
solution was evaporated in vacuo and the residue triturated with ether. The 
collected solid was dried in vacuo to give the title compound a s a white solid 
(110mg). 

Mass spectrum m/z 451 (MH*) 
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Analysis Found; C.46.6; H.4.7; N.10.9. 
C24H3oN6032.7C2HF302requires C.46.6; H.4.35; N.1 1.1%. 

Example 42 

Synthesis of (4-r3-morpholin-4-vl methvl-S-/2-pip qridin-4-vl-»thYi} JnHo.»i-i-y.]- 
Piperidin-l-vii-acfitip. an.H 

(i) 5-Bromo-3-morphnl irv4-vlmethyl-1 H-inrfamiia 

A mixlure of S-bromo^loromethyl-l-H-indazoleS (0.97 g) and morpholine 
(0.85 ml) in anhydrous N.N<limethylfomiamide (15 ml) was heated at 60° under 
an atmosphere of nitrogen for 16h. The solvent was removed in vacuo and the 
residue partitioned between water and ethyl acetate. The aqueous phase was 
extracted with ethyl acetate and the combined organic extracts washed with 
brine, dried over anhydrous sodium sulphate and concentrated in vacuo to yield 
an orange oil. Purification by flash column chromatography on silica gel eluting 
with dichloromethane. ethanol ammonia (100:5:1-100:10:1) yielded the title 
compound as an orange oil (0.729g). 

NMR (CDCI3) 6 values 10.2 (1H). 8.08 (1H). 7.47 (1H). 7.35 (1H). 3 88 (2H) 
3 72 (4H). 2.54 (4H) 

REF' :Synthetic Communications. 1988. 18, 259. 

(ii) ^-f5-Bromo-3-mofpholin-4-vlmethvl-indarni.i. y n^iDeridinp-i^rhnvY i.^ 
acid tert-butvl ester 

A mixture of 5-bromo-3-morpholin-4-ylmethyl-1H-indazole (1.89 g), 4- 
methanesulfonyloxyiJiperidine-l^rboxylic acid terf-butyl ester (2.2 g) and 
potassium carbonate (2.6 g) in anhydrous DMF was heated at 100° under an 
atmosphere of nitrogen for 26 h. Additional mesylate (2.2g) and potassium 
carbonate ( 2.6 g) were added and stirring continued at 1 00° for 4 h. The 
solvent was removed in vacuo and the residue partitioned between ethyl acetate 
and water. The aqueous phase was extracted with ethyl acetate and the 
combined organic extracts were washed with brine, dried over anhydrous 
sodium sulphate and concentrated in vacuo to yield a red oil. Purification by 
flash column chromatography on silica gel. eluting with dichloromethane 
ethanol ammonia (100:1:1 to 100:2:1) yielded the title compound as an orange 
foaming oil (1.48g). 
Mass spectrum m/z 479 (MH+). 
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(iii) 5-Bromo-3-moroholin-4-v(methyl-1-Dtperidin^vl-1 H-indazole 
bisgrifluoroacetate) 

A solution of 4-(5-bromo-3-morpholin-4-ylmethyWndazol-1-yl)-piperidine-1- 
5 carboxylic acid tert-butyl ester (1 .47 g) in trifluoroacetic acid/water (9/1 , 10 ml) 
was stirred at 24° for 3 h. The solvent was removed in vacuo and the orange oil 
azeotroped with toluene to yield the caide title oomoound as a yellow solid. 
(2.2g) 

Mass spectrum m/z 379 (MH+). 

10 

(iv) f4-f5>Bro mo-3--moroholin-4-vlmethvl"indazol-1-vlVDiperidin-1-vl1-acetic acid 
tert'butvl ester 

A solution of crude 5-bromo-3H7iorpholin-4-ylmelhyl-1i5iperidin-4-yl-1 H-indazole 
bis(trifluoroacetate) (2.2g) and triethylamine (1.7 ml) in dry DMF (15ml) was 

1 5 stirred at 24° under nitrogen for 30 min. tert-Butylbromoacetate (0.5 ml) was 
added and the solution stinred at 24° for 16 h. Triethylamine (0.34 ml) and tert- 
butylbromoacetate (0.1 ml) were added and stirring continued at 24° for 4 h. 
The solvent was removed in vacuo and the residue partitioned between ethyl 
acetate and water. The aqueous phase was extracted with ethyl acetate and 

20 the combined organic extracts washed with brine, dried over anhydrous sodium 
sulphate and concentrated in vacuo to yield a red oil. Purification by flash 
column chromatography on silica gel elutir^ with dichloromethane, ethanol 
ammonia (100:2:1) yielded the title comoound as an oil (0.853g). 
NMR (CDCb) 6 values 8.01 (1H), 7.4 (1H). 7.35 (1H). 4.38 (IH). 3.84 d (2H. s, 

25 CH2). 3.72 (4H). 3.22 { 2H), 3.12 ( 2H). 2.55-2.33 {8H). 1.98 (2tD, 1 .50 (9H). 

(v) 4424 W1 4ert'-Butoxvcarbonvtmethvl-<>ioeridin-4-vn-3-morpholin-4-vlrnethvl- 
1H-indazol>5- vlHEWinvl>-piDeridine>1-carboxvlic add tert-butvl ester 

A mixture of [4-(54>romo-3-morpholin-4-yimethyNndazol-1-yl)-piperidin-1-y^ 
30 acetic add tert-butyl ester (853 mg), palladium acetate (39 mg), tri(ortho- 

tolyl)phosphine (90 mg), 4-vinyl-piperidine-1 -carboxylic acid tert-butyl ester (401 
mg) and triethylamine (0.725 ml) in dry DMF (5ml) was heated at 110° under 
nitrogen for 24 h. The solvent was removed in vacuo and the mixture 
partitioned between ethyl acetate and aqueous sodium bicariwnate. The 
35 aqueous phase was extracted with ethyl acetate and the combined organic 
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extracts were dried over sodium sulphate and concentrated in vacuo to yield a 
red gum. Purification by flash column chromatography on silica gel eluting with 
dichloromethane. ethanol ammonia (100:1:1) yielded the title comoound (1 02g) 
Mass spectrum m/z 625 {MH+) 

fvi) (4-f3-MorDholin-4-yir nethvl-S-f?-p tppriHin-ii. 
piperidin-1-vil-acetie ariri trisftrifluornarfttoto) 

A solution of 4-{2-{H1-tert^toxycarbonyImethyl-piperidin-4-yl)-3-morpholin-4- 
ylmethyl-l H-indazol-5-ylHE)-vinylH>iperidine-lK:arboxylic add tert-butyl ester 
(940 mg) in trifluoroacetic addrwater (9:1) was allowed to stand at 24« for 6 h 
The solvent was removed in vacuo to yield th e title compound as a brown oil 
Mass spectrum m/z 468 (MH+) 



(vii) H-f3-Morpholin-4-YlmethvkS^2-oiperidin^-Y i-o thvh-inda^nl.i->rf^ ^^^ 
1-vlV^cetic acid trisftri fiuoroacetafe) 

{4-[3^Worpholin-4.ylmethyl-5-(2-piperidin-4-yl-(E)-vinyl)-indazol-1-yl]-^^^^^^ 

yl}-acetic aad tris(trifluoroacetate) was hydrogenated at 24" over 10% 

palladium on charcoal (50% paste with water. 0.3 g) in 80:20 water ethanol (20 

ml) for 16 h. The catalyst was filtered off and the solvent evaporated in vacuo 

Punfication by preparative reverse phase hpic (gradient profile 10-60% (ii) in 

17min.. retention time 9.5min. detection wavelength 254nm) yielded the Ktjg 

compound as a pale grey solid (0.357g). 

Mass spectrum m/z 470 (MH+) 

Assay Found: C. 45.25; H. 4.9; N. 8.4%. 

CaeHasNsOa. 3.6 C2HF3O2 requires: C. 45.3; H. 4.9; N 8.0%. 

Example 43 

Synthesis of f4-/S-f?-f i-a:ya-h;r 
Vlk)iDeridin- 1-vlWacetir ariri 
(i) (4-f5-f2-f1-A2a-bifyd^p 7 9]rw- 
vl)-acetip. a cid tert-buty l agtor 

A mixture of [4-(54)romoHndazol-1-yl)^,iperidin-1.y|j.acetic acid, tert-butyl ester 
(0.49g). 4-vinyl-l-aza-bicydo[2.2.2Joctaneio (0.172g). tri-o-tolylphosphine 
(0.076g). palladium II acetate (0.028g) and triethylamine (0.52ml) in dry 
dimethylformamide (30ml) was sUrred at 125-C under nitrogen for 24h More 



3iperidin-1- 
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palladium II acetate (0.028g) and Irl-o-tolylphosphine (0.076g) were added, and 
the reaction was stirred for a further 18h. The solvent was evaporated in vacuo 
and the residue partitioned between dichloromethane and 8% aqueous sodium 
bicarbonate solution. The combined organic extracts were dried (Na2S04) and 
5 evaporated in vacuo. Purification by flash column chromatography on silica gel 
eluting with trlethylamine:diethyl ether (2:98), followed by 
triethyiamrne:ethanol:dichloromethane 10:10:80, gave the title compound as an 
off-^ite solid (0.343g). 

T i c. Si02 (Et3N:EtOH:CH2Cl2 1:1:8) Rf = 0.32 
10 REF'°. E. Ceppi ©Lgl., Helv. Chem. Acta. 1974. 57. 2332. 

(ii^ {AA5-\2-{ 1 -A2 a-bicvdof2.2.2]oct-4»vlHE Winvll-indazol-1 -vIV-Diperidin-l-vh- 
acetic acid tris(trifluoroacetate> 

A solution of (4-{5-[2-(1-a2a-bicyclo[2.2.2Jocl-4-yl)-(E)-vinyl]TlH-indazol-1-yl}- 
1 5 piperidin-1 -yl)-acetic add tert-butyl ester (0.34g) in trifluoroacetic acid (5ml) and 

water (1ml) was allowed to stand at 20" for 4h. The solvent was removed in 

vacuo and the residue purified by preparative HPLC (gradient profile 10-20% (ii) 

for 10 mih and 20% (ii) isochratlcfor 8 min) to give the title comocxjnd (150mg) 

as a white solid. 
20 Mass spectrum m/z 395 (MH*) 

Analysis Found; C.47.6; H,5.2; N.7.6. 

C23H30N4O2.3CF3CO2H requires C,47.3; H.4.5; N.7.6. 

Similarly prepared were: 

25 

Example 44 

f4-f6-f2-f 1 -Aza-bi cvdof2.2.21oct-4-vl WEVvinvll-1 H-lndazol-3-vl]-piperidin-1 -v\\- 
acetic add me thvl ester trifluoroacetate. 
Mass spectrum mfe 409 (MH*) 

30 

Example 45 

l446-f2-r 1 -Aza-bin vdof2.2.21oct^vl WE)-vinvll-1 -r4-fluorb-ben2vlV1 H-indazol- 
S-vll-pioeridin-l -vlV-acetic add methvl ester trifluoroacetate 
Mass spectrum mfe 517 {MH*] 

35 
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Example 46 

Synthesis of {4^3-methanesMlfonvl-S-r2.DiDeririin.^-Yi . fEWirwn-inri«.^^^ 
eiperidin-1-vl)-acetir. arid t risftrifluoroacetatft) 
ri) 5-BrQmo-2-nitrQ-9H-inria:>nio 

To stirred acetic anhydride (410ml) at -5- was added, dropwise. fuming nitric 
aad (8.5ml). After 20 min. the solution was cooled to -15» and 
54)romo.nda«,le" (7.70g) was added portionwise maintaining the temperature 
at -15- The mixture was stirred at -15' for 2h. added to iced water (II) and 
vgorously stirred for a further 2h. The solid was collected by filtration and was 
partitioned between diethyl ether and 5M aqueous sodium hydroxide The 
aqueous layer was extracted with diethyl ether and the combined organic 
extracts were dried (Na2S04) and evaporated in vacuo to afford the title 
compound as an orange solid (7.45g). 
Mass spectrum m/z 243 (MH*) 
"Ref: C. Dell'Erba et al. Tetrahedron 1994, 50. 3529. 

(ii) 5-Bromo-3-methan «sulfonv l-1 H-inria^^lo 

A mixture of 54)romo.2-nitro-2H-indazole (3.12g) and sodium methanesulfinate 
(2.89g) in DMF (20ml) was stirred at 20" for 5h. The mixture was concentrated 
m vacuo and the residue paitiUoned between dichloromethane and saturated 
aqueous sodium bicarbonate. The aqueous layer was extracted with 
dichloromethane. The combined organic extracts were dried (Na^SO^) and 
concentrated in vacuo to afford the title compound as a yellow solid (1 88g) 
Mass spectrum m/z 294 (MNH/) 

fiii) M5-Rromfv3^ethanesiilfonvl-inda^oi-i-vi)-p ip eridine-l-r.arhnvy ii. 
tert-butvl ester 

A stirred mixture of 5-bromo^ethane8ulfonyl-1H-indazole (1 20g) 4- 
methanesulfonytoxy-piperidlne-l-carboxylic acid tert-butyl ester" (1 58g) 
potassium carbonate (l.81g) and N.N-dimethylformamide (20ml) was heated ai 
100 for18h. The cooled mixture was concentrated /n vacuo. The residue was 
purified by flash chromatography on silica gel (Merck 9385). eluting with ethyl 
acetate:cyclohexane 1:5 to give the titte^rnBound as a cream solid (1 37g) 
Mass spectrum m/z 459 (MH*) 
"Ref: EP-A-0 560 268 Al 
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(iv) 5-Bro nno-3-methanesulfonvl-1 -piperidin-4-vl-1 H-indazole 

A solution of 4-{54>romo-3-melhanesulfonylHnda20l-1-yl)-piperidine-1-carboxylic 
acid tert-butyl ester (1.36g) in trifluoroacelic acid (10ml) was stin-ed at 20^ for 
1.5h. The solvent was removed in vacuo and the residue partitioned between 
dichioromethane and 0.5M aqueous sodium hydroxide. The aqueous layer was 
extracted with dichioromethane and the combined organic extracts were washed 
with brine, dried (Na2S04) and concentrated in \facuo to afford the title 
compound as a cream solid (0.90g). 
Mass spectrum m/z 360 (MH*) 

(v) f4-r5-Bromo--3Hrne thanesulfonvlHnda2ol-1-vn-piperidin-1-vn-acetic acid tert- 
butvl ester 

A mixture of 5-bromo-3-methanesulfonyM-piperidin-4-yMH-indazole (0.90g), 
tert-butylbromoacelate (a390ml) and sodium bicarbonate (0.380g) in N.N- 
dimethylfonmamide (15.0ml) was stirred at 20* for 20h. The mixture was 
concentrated in vacuo and the residue partitioned between dichioromethane 
and water. Tne aqueous layer yms extracted with dichioromethane, and the 
combined organic layers were concentrated in vacuo. The residue was purified 
by flash chromatography over silica gel (Merck 9385), eluting with ethyl acetate- 
cyclohexane (gradient 1:4 to 1:3) to give the title compound as a cream solid 
(0.870g). 

Mass spectrum m/z 474 (MH'^) 

(vi) 442- f 1 -f 1 >tert-Butoxvcartx)nvlmethvl-piperidin-4-vl)-3-methanesulfonvl-1 H- 
indazoU5-> vlWEV-vinyl}-piDeridine-1-carboxvlic add tert-^xitvl ester 

A stin-ed mixture of I4-(5-bromo-3-methanesulfonyNndazol-1-yl)-piperidin-1-ylI- 
acetic acid tea-butyl ester (0.350g), 4-vinyl-piperidine-1-carboxylic acid tert- 
butyl ester'^ (0.1 77g). triethylamine (0.320ml), palladium (II) acetate (0.01 4g), 
tri-o-toiylphosphine (0.037g) and N,N-dimethylfbmr)amide (2.50ml). was heated 
at 110** under nitrogen for 16h. The cooled mixture was concentrated in vacuo 
and partitioned t)etween ethyl acetate and saturated aqueous sodium 
bicarbonate. The aqueous layer was extracted with ethyl acetate and the 
combined organic layers were concentrated in vacuo. The residue was purified 
by flash chromatography over silica gel (Merck 9385). eluting with 
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dichloromethane :ethanol:880 ammonia (80:18:2) to give the title compotinri as 

a white solid (0.270g). 

Mass spectrum m/z 603 (MH*) 
REF": PCT/EP95/05043 



Jioeridin-4-yt-f E V.vinYl).inda2ol-1 . 



sridin- 



1-vl)-acetir. acid trMtjnfn qcetate salt 

4-{2^Hl^ert^utoxycart)onylmethyl^)iperidln^y|).3^nethan^^^^ 
.ndazol-5-ylHE).vinylH,iperidlne-1<art)oxyllc acid tert-butyl ester (0.270g) was 
dissolved in trifluoroacetic acid (10ml) and the mixture was stirred at 2Cf for 5 h 
The mixture was concentrated in s^o. and the residue purified by trituration 
with diethyl ether. The resulting solid was collected by filtration and dried in 
vacuo to afford the title compotmri as a cream solid (O.IZOg). 
Mass spectrum m/z 447 (MH*) 

Analysis: Found: C. 42.0; H, 3.9; N.6 8; S.3 9 

C22H30N4O4S.3.2CF3C02H requires: C. 42.0; H.4.1; N. 6.9; S. 3.95% 



-indazol-1-vn 



Example 47 

Synthesis of (4-f3-methane. ^nvl-5-/?-n. p^r,rtin-^. 

piperidin-1-vl)-acetic arid trif\uomacst»tf, 
Method A 

{4-I3-Methanesulfonyl-5H2-piperidin^yKE)^inylHndazol-1-ylH,iperidin-1-yl}. 
acetic acid tris(trifluoroacetate) (0.782g) was hydrogenated at room temperature 
and pressure over 10% palladium on carbon (50% paste 0 20g) in 
waterethanol 70:30 for 6h. The catalyst was filtered off and' the solvent 
evaporated in vacuo to give a yellow oil (0.577g). Purification by preparative 
HPLC (gradient profile 10-75% (ii) in 20min. detection 250nM. RT 10.3min) and 
tnturation of the resulting gum with cry ether gave the title compound as a white 
solid (0. 1 80g). 

Mass spectrum m/z 449 (MH*) 

Analysis Found: C, 44.6; H. 5.2; N 7.8; S. 4.3 

C22H32N404S.2.4CF3COOH requires: C. 44.6; H 4.8: N 7.8; S.4.4. 

Method B 

(a) 4-Bromo-f2-methYithifM xiethvltentiinft 
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Dimethylsulfide (105 ml) was added dropwise to a stirred solution of N- 
chlorosuccinimide (139.7 g) in dichloromethane (3750 ml) at 0 to -5 "C and the 
resulting suspension cooled to -20»C. To this >vas added dropwise a solution of 
4-bromoanlline (150.0 g) in dichloromethane (300 ml), the suspension stin-ed at 
-20°C for 0.5h and the reaction mixture diluted with triethylamine (292 ml). The 
reaction mixture was stirred at ambient temperature for 58h. washed with water. 
2N hydrochloric add, 8% w/W aqueous sodium tncarfoonate. dried (MgS04) 
evaporated in vacuo to give the title compound as a pale yellow solid (162.0 g). 
Mass spectrum m/z 232.9 (MH"*') 

(b) 5-Bro mo-3-methvlsulfinvl-1 H-indazole 

A solution of sodium nitrite (48.4 g) in water (100 ml) was added dropwise to a 
stined solution of 4-bromo-(2-methylthiomethyl)aniline (163.0 g) and fluotxjric 
acid (230 ml. 48%w/w aqueous solution) in water (815 m!) at 10-15 "C. The 
resulting yellow suspension was stirred at ambient temperature for 1h, the solid 
isolated by filtration, the solid washed with water and diethylether and finally 
suspended in chloroform (4000 ml). The stin-ed suspension was treated witti 
potassium acetate (138.0 g) and 18-CrDwn-6 (9.30 g) and stin^d at ambient 
temperature for 2h. The reaction mixture was filtered and the filtrate washed 
with 2N sodium hydroxide, dried (MgS04) and evaporated in vacuo to give the 
title compound as a pale yellow solid (147.7 g). 
Mass spectrum m/z 243.9 (MH+) 

Ic) 5-Bro mo-3-methvlsulfonvl-1H-inda7QlR 

Oxone™ (182.2 g) was added portionwise to a stirred suspension of 5-bromo- 
3-methylsulfinyl-1H-indaTOle (36.0 g) in methanol (450 ml) and water(135 ml). 
The reaction mixture was stirred at ambient temperature for 3h, concentrated in 
vacuo and the resulting oil partioned between ethyl acetate and water. The 
biphasic mixture was separated, the aqueous phase extracted with ethyl 
acetate, the combined organic extracts were washed with 8 %w/W aqueous 
sodium bicarbonate and water, dried (MgS04) and evaporated in vacuo to give 
the title compound as a off-Wiite solid (38.8 g). 
Mass spectrum m/z 293.9 (MNH4+) 



35 



(d) 4-f3-Methanesulfon y|-5-f 1 1 -tert-butoxvcart»onvlmethvl-2-Diperidin 
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10 



15 



20 



25 



30 



4-W-ethyl)}-1H-inrtRzol-1vn-i-p i peridine anPtir .rid tert-b.itvte«tor 

Asolutionof4^2-[1-(l.tert-butoxycarbonylmethyl-piperid:n-4-y|)^ 
methanesulfonyl-IH-indazol-^^^^^ 3^«, 3^.^ ^ , 

TZ^P^C ^ul'tT' ^ P-hydrogenated suspension 

Of m Pd/C (115.5fl) methanol (77 ml) and water (19 ml) and the resulting 
stirred suspension hydrogenated at ambient temperature for 26h The reaction 
wasfiltered through hy^^ 

filtrate evaporated injaoio to giveapale green oil Which ,va^ 
Biotage chromatography, eluting with ethyl acetate : cyclohexane (1:l). to give 
the title compoundas a gum-solid (46.8 g). v a a e 

Mass spectaim m/z 605.3 (MH+) 

fe) 4-f3^ethanesulfonYl-5-(?-nipRridin^>/i-^hY i)-iu-i»w^,^, 1 „ ., 
Pipendine arctic acid fHhyHrr^i^ririr 

A solution Of 4^3^Vlethanesulfonyl-5^1-(1-tert-lxjtoxycartK>nylmethyl-2- 
p.^ndin.4.y|.ethyl)HHHndazo^^ a^,, tert-butylester 

(25.0g) ,n trifluoroacetic acid (250 ml) was stirred at ambient temperature for 
4h. The reaction mixture was evaporated in vacuo and the residue purified by 

w K ■ "^'^"^ »° - >«^»e solid 

Which was dissolved in 2N hydrochloric add and evaporated in vacuo to give 

«.e awt,rtesolid. The hydrochloric add procedure was repea;;^;;;^^ L 
wh^ solid was trituated with acetone (100 ml) and the suspension evaporated 

stined at ambient temperature for 0.5h and the solid isolated by filtration 

>^shed With acetone and dried inva^ 

title compounrj as a white crystalline solid (10.03 g) 

Analysis found: C 46.9; H. 6.8; N. 9.9 

C22H32N404 S.2HCL2H20 requires: C. 47.3; H. 6.8; N. 10 0 % 



Example 4R 

^il!^^^ of f443^.^rh«m^yi_.;^7 

PiPeridin-1-Yl}-anoti^ triflunmarat^to 

^ — S-Bromo-1 -f i - tert-butnyY ^rtv.oyi-o:f 
35 addjneth^ijgster 



IQdin-4-yj- 



-indazol-l. 



?ridifv4-vh-1 H-indaynte-^^rK^., 
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5-Bromo-1 H-indazole-S-carboxylic acid^^, methyl ester (35,8g) in dry THF 
(400ml) containing 4-methanesulphonyloxy-piF)eridine-1-<:art>oxylic acid tert- 
butyl ester^2 (4o.9g, l53mmol) was treated with potassium t-butoxide (15.75g, 
140mmol) and stin-ed at reflux under nitrogen for 24h. When cool, the mixture 
5 was evaporated in vacuo and the residue treated with aqueous saturated 
ammonium chloride (400ml). The mixture was extracted with ethyl acetate and 
the combined, dried (Na2S04) organic extracts were evaporated in vacuo onto 
silica gel. The resultant silica was applied as a plug to a flash column of silica 
gel, elating with cyclohexane: ethyl acetate (gradient 19:1 to 3:1) to give firstly 
10 an isomer followed by the title product (22.8g). 
T.l.c. SiOj (cyclohexane:EtOAc. 7:3). Rf 0.29. 
REF G.A. Bistrocchi etal., Famiaco. Ed. Sci.. 1981. 36, 315. 

(b) 5-B romo-1-DiDeridin-4-vMHHndazole-3-carboxvlic acid methyl ester 

15 bisftrifluoroacetate^ 

Trifluoroacetic acid (100ml) was added to 5-bromo-1-(1-tert-butoxycarix)nyI- 
piperidin-4-yl)-1H-indazole-3-carboxylic acid methyl ester (22.75g) at 23* during 
1 min. After 1h, the mixture was evaporated in vacuo and the co-evaporated 
with dichloromethane to give the title product (28.05g) as a light yellow solid. 

20 T.Lc. SiOj (CH2Cl2:EtOH;880NH3. 89:10:1). Rf 0.18. 

i£) 5-Bromo-1 -(1 -tert-t>utoxvcarfaonvlmethvl-piDeridin-4-vl>'1 HHnda2ole-3- 

carboxvlic add methvl ester 

A solution of 54>rorno-1-piperidin-4-yl-1HHnda20le-3-carl>oxylic add methyl 
25 ester bis(trifluoroacetate) (28.05g) and tert-butylbromoacetate (7.3ml) in DMF 
(500ml) was treated with diisopropylethylamine (25.9ml) under nitrogen with 
stirring at 23* and kept for 4 days. Further tert-butylbromoacetate (1.4ml), 
followed by diisoproplyethylamine (5.0ml) were added and stirring continued for 
2h. The mixture was evaporated in vacuo, treated with aqueous saturated 
30 sodium bicarbonate (400ml), and extracted with ethyl acetate. The combined, 
dried (Na2S04) organic extracts were evaporated in vacuo and the residue 
crystallised from ethyl acetate to give the title product (13.43g). 
T.l.c. Si02 (Cyclohexane:EtOAc, 7:3) Rf 0.17. 
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^ 1-(^-tert-ButO)(Ycaffeorwlmemvl-DiDeridin^Yl )-5-f2-n-tert-butoxvcarfannYl, 

piperidin-4-vlHE)-vinvlT-iH-in d azole-3^nyYiic acid methvl P^t^r 

A mixture of 5-bronK>-1-(1-tert-buloxycarbonylmethyl-piperidin-4-yl)-1H- 
indazole^rboxylic acid methyl ester (13.43g). 4-vinyl-piperidine-1-carboxyljc 
acid tert^jutyl ester(6.90g). palladium (II) acetate (666mg). tri^tolylphosphine 
(1.81g). tnethylamine (12.4ml. 89.1mmol). and DMF (200ml) was stirred at 120» 
under nitrogen for 15h. When cool, the mixture was evaporated in vacuo 
treated with aqueous saturated sodium bicarbonate (200ml). and extracted with 
ethyl acetate. The combined, dried (Na^SO^) organic extracts were evaporated 
in vacuo and the residue purified by flash chromatography over silica gel 
Gradient elutlon with dichloromethane:ethanol:880 amrrrania (gradient 989:10:1 
to 978:20:2) to afford the title compound as a light orange foam (8 94g) 
T.l.c. SiOj (CH2Cl2:EtOH:880NH3, 978:20:2) Rf 0.14. 

^ fH2-f1-ri-tert-Butoxvcarh nnvlmethvl-piperidin-4-vn-3-carbamoYt-iH- 

. tndazol-5-vlREWinvlV^i p^rir iine-1-carbn«yiicacid tert-biifY i fi«rfftr 

1-(1-tert-Butoxycarbonylmethyl-piperidin-4-yl)-5H2-<1-tert-butoxycarbonyl- 
piperidin-4-ylHE)-vinyll.1H-lnda20le^rboxylic acid methyl ester (600mg) in 
methanol (20ml) saturated with ammonia was heated at 80» for 50h. The cooled 
solution was evaporated in vacuo and the residue purified by flash 
chromatography over silica gel. Gradient elution with 
dichloromethane:ethanol:0.88 ammonia (gradient 989:10:1 to 967:30:3) afforded 
the title orodurt as a white foam (373mg). 
T.I.C. Si02 (CH2Cl2:EtOH:880NH3. 978:20:2) Rf 0.08. 

^ f H3-Carbamovl-5-f2.oit)eririin ^ vMEUinx/IUinri^ol-1.vn.DiperiHin-i^i|- 

acetic acid t rifluQroaf»ta»ft 

A solution of 442-f1-(1-tert4)utoxycarbonylmethyl-piperidin^yl)-3-carbamoyl- 
1H-inda2ol-5-ylHEH«nyl}^)iperidine-1-carboxylic acid tert-butyl ester (292mg) 
tn tnfluoroacetic acid (6ml) was kept at 23- for 2h. The solution was evaporated 
in vacuo, co-evaporated with water (3ml). and triturated with diethyl ether to give 
the title oroduct as a white solid (31 Img). 
Mass spectrum /n<^ 412 (MH*). 
Analysis Found: C.45.0; H.4.8; N,9.4. 
C22H29N5O3.2.8CF3CO2H requires C.45.4. H.4.4; N.9.6%. 
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Example 49 

Synthesis of (4-f3'Carbamovl'5"f2-piperidin-4-vl-^thvl)-tndazol-1'Vn-^^ - 
vIV-acetic acid trifluoroacetate 
5 Method A 

A solution of {4^3-cart>amoyl-5-(2-piperidin-4-yl-(E)-vinylHndazol-1 -ylj- 
piperidin-1-yl} acetic acid trifluoroacetate (lOOmg) in water (40ml) was added to 
a suspension of prehydrogenated 10% palladium on activated carbon (70mg) in 
water (10ml) and stirred under hydrogen for 4h. The catalyst was filtered off. 

10 washed, and the filtrate treated with trifluoroacetic add (2 drops) The solution 
was evaporated in vacuo, and the residue was triturated with elher to give the 
title product as fine white crystals (74mg). 
Mass spectrum, m/z 414.1 (MH"^) 
Analytical HPLC RT 9.2 min. 

1 5 Analysis Found: C. 45.7 ; H,.4.9 ; N. 9.9. 

C22H3iN503,2.65 CF3CO2H requires C, 45.8; H. 4.7 ; N, 9.8 %. 

Method B 

(a) 543romo-3-fomivl-1HHndazole 

20 A solution of 5-bromoindole (100g) and sodium nitrite (350g) m 1,4-dioxane 
(3.5L) and water (18vol.) was acidified to pH 2.5 by the steady addition of 3N 
hydrochloric acid (18L) over 0.5h at 20-25**. The mixture was strred for 0.75h 
and then extracted with ethyl acetate. The combined organic extracts were 
diluted with ethyl acetate (1L) and washed with water The combined water 

25 washes were extracted with ethyl acetate. The organic layer was washed with 
water, combined with the main organic extract and evaporated to give a dark 
black-brown solid. This solid was triturated with ethyl acetate (200ml) for 1h, 
filtered and the filter cake washed with ethyl acetate and dried to give the title 
compound as a red-brown solid (60.8g). 

30 Mass spectrum rnlz 223. 225 (M-H*l" 

(b) 5-Bromo-3-cvano-1H- indazole 

A suspension of 5-bromo-3-formyl-1 H-indazoIe (143g) was heated to 65-70^ in a 
solution of hydroxylamine-O-sulfonic acid (93.4) in water (1.4L) for 16h. The 
35 mixture was cooled to 20^ over 1 h. filtered and the filter cake washed with water 



wo 97/49698 



62 



PCT/EP97/03194 



and dried at 45''C to give a solid {146g). This solid was heated at reflux in 
toluene {3.65L) for 1h and filtered at 90°C. The filtrate was re-heated to give a 
solution, stin-ed and cooled to 10°. The suspension is filtered, the filter cake 
washed vwth toluene and dried to give the title compound as a pale brown solid 

(iiig). 

Mass spectnjm m/z 220. 222 IM-H*f 

(c) 4-{5-Bromo-3-cvanp-IH-indazol-1-vtV<M p eridine-1-carboxvlic acid teft-hiityi 
ester 

A suspension of 5-bromo.3^no-lH-indazole (11lg), 1-teft-butoxycarbonyl-4- 
methylsulphonyl-piperidine (168g) and potassium carbonate (193g) in DMF 
(1.1L) was heated at 105-110- for 6h. evaporated to dryness and the orange 
residue partitioned between dichloromethane and water. Tne aqueous phase 
was re-extracted with dichloromethane. the combined organics washed with 
water and evaporated to an orange residue (130g). This residue vras triturated 
with a mixture of cyclohexane and ethyl acetate (6:1. 1.04L) for 1h and filtered. 
The filter cake was washed with a mixture of cyclohexane and ethyl acetate and 
dried to give the title compound as a pale yellow powder (125g). 
Mass spectrum m/z 405, 407 IMH*J 

fd) 5-Bromo-1 -pioidin^- yl-l H-inda2ole-3-carboxamide 

4-{5-bromo-3-cyano-IH-indazol-1-yl)-piperidine-1-carboxylic add tert-butyl ester 
(62g) was added portionwise over 1h at 20-30» to cone, sulfuric add (620g) and 
the suspension stirred for 2h. The mixture was poured onto ice (1.24kg) 
basified to pH12 with 5N sodium hydroxide (2.44L) at 20-30-- over 1.5h. diluted 
with water (300ml) and filtered. The filler cake was washed with water and dried 
to give the title compound as an off-white solid (51 .5g). 
Mass spectmm m/z 323. 325 [MH*] 

(e) 4-f5-Bromo-3-aminocarbonvl-1H-inda z ol-1-vn-1-Di pe ridine acetic acifj ter- 
butvl ester 

tert-Butyl bromoacetate (60.4g) was cautiously added to a solution of 5-bromo- 
1-pipidin-4-yMH-indazole-3-carboxamide (lOOg) and triethylamlne (43.3fTa) in 
DMF (1 L) at 20-30O and stirred for 2h. Water (1 .5L) was added dropwise ov©- 
1h to the mixture at <25°. the suspension stirred for 1h and filtered. The filter 



wo 97/49698 



PCT/EP97/03194 



63 



cake was washed with water and dried to give the title compound as a pale 

yellow solid (121g). 

Mass spectmm m/z 437, 439 [MH^] 

5 (f) 4-(243-AminQcarbonvl-1 -1 1 -tert-butoxvcarbonvlmethvl-piperidin^-vlVI H- 
indazole^vlHEVvtnvlVDiDeridine-1-cartx)xylic acid tert-tnitvl ester 
A mixture of 4-{5-Bromo-3-aminocarbonyMH-inda2ol-1-yl)-1-piperidine acetic 
acid tert-butyl ester (120g), 4-(E)-vinyi-plperidine-1-^rboxylic add tert-butyl 
ester (60.8g), triethylamine (114.6ml), tri-ortho-tolylphosphine (16.7g). palladium 

10 acetate (6.2g) and hartwrlite J2 filter aid (60g) was heated at 105-1 10** in DMF 
(2.4L) for 14h. The mixture was cooled to ca.35^. charcoal (30g) was added 
and the mixture stin^ed for 1h at ca.35^ before cooling to ambient temperature. 
The mixture was filtered and the filter pad washed with N. N-dimethylformamide 
and cydohexane. The combined filtrate was diluted with water (240ml), the 

15 phases separated and the N. N-dimethylfonmamide/Water extract washed with 
cydohexane and concentrated to a red gum. The gum was stirred in water 
(600ml) for 1h. further water (1,8L) was added and the suspension stirred for 
0.5h and filtered. The filter cake was washed with water and 
dried to give the title compound (153g) as a yellow-orange solid. 

20 Mass spectrum m/z 568 [MH^] 

(g) 44243-Aminocarbonvl-1 -f l-tert-butoxvcarbonvlmethvl-pjperidin^vIM H- 

inda2ole-5-vll-ethvlV-piperidtne-1-cartx)xvlic add tert-butvl ester. 

10% Palladium-carbon catalyst (73.5g) was added to a solution of 4-{2-{3- 

25 Aminocarbonyl-1-(1 -tert-butoxycartx)nylmethyl-piperidin-4-yl)-1 H-inda2ole-5-yll- 
(E)-vinyl}-piperidine-1-carboxylic acid tert-butyl ester (147g) in tetrahydrofuran 
(2.94L) and stirred under a hydrogen atmosphere at ambient temperature for 
5h. A second charge of 10% palladium-carbon catalyst (73.5g) and 
tetrahydrofuran (200ml) was added and the suspension stirred under hydrogen 

30 for a further 18h before a third charge of catalyst (73.5g) and tetrahydrofuran 
(200ml) was added and the suspension stirred under hydrogen for another 20h. 
The mixture was filtered, washed with tetrahydrofuran and evaporated to a thick 
black oil. This oil was purified by Biotage chromatography over silica gel 
eluting v/ith ethyl acetate-cydohexane (1:1) and then ethyl acetate to give the 

35 title compound as white crystals (32.65g). 
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Mass spectaim m/z 570 [MH^] 



(h) {4-f3-Carbamovl-5-f2-DiDeridin-4- v |-ethvn-inda?oi-i-vii-DiDeridin-1-vt^ceM 
add trifluoroacetate 

4-{2-{3-Aminocart)onyl-1 -(1 -tert-butoxycarbonylmethyl-piperidin-4-yl)-1 H- 
inda2ole-5-ylI-ethyl}-pjperidine-1-carboxylic acid tert-butyl ester (32.65g) was 
added in two equal portions to trifluoroacetic acid (330ml) and the solution 
stirred at ambient temperature for 3h. The mixture was concentrated to lOOg 
weight and purified by preparative HPLC (Kromsil C8. lOpm. reverse phase), 
eluting with water-acetonitrile-trifluoroaoetic add. 90:10:0.1 %v/v (A) and water- 
acetonitrile. 25:75 (B) to give a white solid (28g). The solid (23.6g) wad 
dissolved in HPLC grade water (60ml) and adjusted to pH10 with 680 ammonia 
solution (20ml) added at 20-30" over 0.5h. The milky-white suspension was 
stirred at 20° for 1.5h and filtered. The filter cake was washed with v«ter with 
sucking under vacuum for lOmin between each wash, dried at 40" forlSh and 
left to equilibrate under ambient conditions for 4h to give the title compound as 
a white powder (12.05g). 
Mass spectrum m/z 414 [MH*] 

Example 50 

Synthesis of {4-f1-methanesulfonvl-6-f 2 -piDeridin-4-v|.fEV-vinvn-1H-inda2oi-3- 
vll-piperidin-1-v»-acetic arJri 

(a) 1 44-^2.4-Dibfom o-benzovl^jiperidin-1 -vll-ethanone 
1.3-Dibromobenzene (65ml) was added to a stirred mixture of 1-acetyl- 
piperidine-4-carbonyl chloride hydrochloride" (21. 8g) and aluminium (III) 
chloride (34.5g) and the mixture heated at 95-100° for 1.5h. When cool, the 
mixture was poured into a mixture of ice^water (50ml) and extracted with ethyl 
acetate. The combined, dried (Na2S04) organic extracts were evaporated in 
vacuo and the residue purified by flash chromatography over silica gel (Merck 
9385). Gradient elution with ether - ethanol (gradient 99:1 to 90: 10) afforded 
the title compotind as an orange oil (16. 7g). 
T.l.c. SiOj (EtzO - EtOH. 9:1) Rf = 0.23 
REF'* EP-A-0 428 437 
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^b) (2.4-Dibromo-Dhenvl)-Diperidin-4-vi-methano ne hydrochloride 
A stirred mixture of 1-{4-(2.4-dibromo-t)en2oyl)-piperidin-1-ylHthanone (1 1.OOg) 
and aqueous 5M hydrochloric add (60ml) was heated under reflux under 
nitrogen for 7h. The mixture was evaporated in vacuo to give the title compound 
5 as a white solid (1 0.8g). 

T.I.C. Si02 (CHjClz-EtOH-BSONHs. 89:10:1) Rf = 0.17 

(c) f2.4-DibromoH3henvlVoiperidin-4-vl-methvlene-hvdra2ine 

A stirred solution of (2,4-dibromo-phenyl)-piperidin-4-yl-methanone 

1 0 hydrochloride (7.04g), hydrazine (6.0ml). and ethanol (1 50ml) was heated under 
reflux under nitrogen for 16h. The cooled solution was evaporated in vacuo, 
treated with aqueous 1M sodium cartwnate (50ml), extracted with ether, and the 
confined, dried (Na2S04) organic extracts were evaporated in vacuo. The 
residue was purified by flash chromatography (Merck 9385) eluting with 

15 dichloromethane-ethanol-880 ammonia (gradient 89:10:1 to 835:150:15) to give 
the title compound as a cream solid (5.71 g). 

T.l.c. SIO2 (CHjClz-EtOH-SSO NH3. 78:20:2) Rf = 0.13 (minor) and Rf = 0.16 
(major) 

20 (d) 6-Bromo-3-piperidin-4-vl-1H-inda2ole hydrochloride 

A stin^ed mixture of (2,4-dibromo-phenyl)-piperidin-4-yl-methylene-hydrazine 
(5.64g). sodium hydride (1.25g, 60% dispersion in oil), and dry DMF (150ml) 
was heated at 105"' under nitrogen for 6.5h. Further sodium hydride (200mg) 
was added and heating continued for 2h. The mixture was evaporated in vacuo 

25 acidified to pH 1 by the addition of aqueous 2M hydrochloric add. and then 
basified to pH 8 by the addition of aqueous 1 M sodium cart>onate. The mixture 
was extracted with ether, and the combined, dried (Na2S04) organic extracts 
were evaporated in vacuo. The residue was purified by flash chromatography 
(Merck 9385), eluting with dichloromethane - ethanol - 880 ammonia (gradient 

30 89:10:1 to 78:20:2) to give the title compound as a cream-yellow solid (2.50g). 
T.l.a SiOa {CH2Cl2-EtOH-880NH3. 78:20:2) Rf = 0.6 

(e) f4-(6-Bromo-1 H-inda2ol-3-vnH3iDeridin-1 -vll-acetic acid tert-butvl ester 
A mixture of 6-bromo-3-piperidin-4-yl-1H-indazole hydrochtoride (500mg), tert- 
35 butyl bromoacetate (0.29ml). sodium bicartxjnate (150mg, 1.87mmol), and DMF 
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10 



15 



(10ml) was stirred at 23" under nitrogen for 18h. The mixture was evaporated in 
vacuo, treated with aqueous saturated sodium bicarljonate (25ml). and 
extracted with ethyl acetate (50ml). The dried (Na^SO*) organic layer was 
evaporated in vacuo onto silica gel (Merck 7734). Purification by flash 
chromatography (Merck 9386). eluting with dichloromethane - ethanol - 880 
ammonia (gradient 967:30:3 to 945:50:5) afforded the title compound as fine 
white crystals (347mg). 

T.I.C. SiOa (CHaClj-EtOH-BBO NH3. 945:50:5) Rf = 0.27 

^ M2-f3-(1^ert-autO)cvMrfa orwlmethvlH3ioeridin^viW1H -tnriay/^i-R-yi]-fcj- 

vinvlVoiD6ridine-i-carfanYY t|c add tert-butvl ester 

A mixture of (4-(6^romo-1H-indazol-3-yl)-piperidin-1^l]TOtic add tert butyl 
ester (1.34g). 4-vinyl-piperidine-1-carboxylic acid tert-butyl ester (0.75g). 
triethylamine (1.4ml). palladium (ii) acetate (0.050g) and tri(o-tolyl)phosphine 
(0.210g) in DMF (60ml) was stined at 120' under nitrogen for 16h. The mixture 
was evaporated in vacuo and purified by flash chromatography (Merck 9385), 
eluant ethyl acetate: cydohexane: triethylamine (50:50:2 to 100:0:2). to give the 
tjtiejooriiBound as a yellow solid (1 . 18g). 
T i c. Si02 (CH2CI2 : EtOH: 880 NH3 95: 5: 0.5) Rf = 0.32 

f g) ^-{2-f3-(1 -tert4^utoxvcarbonvlmethv^-DiDeridi^ ^ ^-1-methanQsulfonvl-1 H- 
indazol-6-vlHE)-vinvn-oipft ridine-1-carboxvlic add tert-butvl ester 
A solution of 4-{2-I3-(1-tert-Butoxycarbonylmethyl-piperidin-4-yl)-1H-indazol^ 
ylHE)-vinyl}-piperidine-1-carboxylic add tert-butyl ester (0.21 1g) in DMF (10ml) 
was treated with sodium hydride (60% dispersion in oil. 0.019g) and stin-ed for 
0.5h at 23X under nitrogen. Methanesulphonyl chloride (0.03ml) was added 
and the mixture stirred for a further 40h. The solvent was evaporated in vacuo 
and the residue was partitioned between water {20ml) and ethyl acetate. The 
extracts were dried (Na2S04). evaporated in vacuo, and purified by flash 
chromatography on silica gel. eluant cydohexane:ethertriethylamine 50:50:2, to 
give the litteoomegund as a colouriess gum (0.141g). 
Mass spectrum miz 603 (MH*). 

^ W1 -Methanesulfonvl-fi4? -oiDeridin-4-v|-f E Winvn-1 H-inda2ol-3-Yl| - 

P'Peridin-1-Yl)-acetic ariri trifluoroanfttatB 



20 



25 



30 
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4-{2-[3-{1 •tert-Butoxycarbonylmethyl-piperidin-4-yl)-1 -methanesulfonyl-1 H- 
incla2ol-6-ylHE)-vinyl}-piperidine-1-carboxylic acid tert-butyl ester (0.1 38g) was 
treated with trifluoroacetic add (3ml) and stirred at 22'*C for 2h. The solvent 
was evaporated in vacuo, and the residue was purified by preparative HPLC 
5 (gradient profile 20-70% (ii) in 18 min, Rf 12.5min). Trituration with ether to give 
the title compound a s a vifhite crystalline solid (0.1 14g). 
Mass spectrum mte 447.2 (MH*) 
Analysis Found: C.44.5; H,4.7; N,7.7. 
C22H3oN404S.2.4C:2HF302 requires C.44.7; H,4.5; N,7.8%. 

10 

Example 51 

Synthesis of (441 -methanesulfonvl-6-f2-piperidin-4-vl-ethvn-1HHndazol-3-vl1- 
piperidin-1-vl^acetic add . 
Method A 

15 A solution of {4-[1-methanesulfonyl-6-(2-piperidin-4-yl-(E)-vinyl)-1HHndazol-3- 
yl]-piperidin-1-yl}-acetic add trifluoroacetate (690 mg) in water (90 ml) was 
added to a stirred suspension of 10% palladium on cart>on (600 mg) in water 
(30 ml) and the mixture stirred at 23** under nitrogen for 6h. The catalyst was 
filtered off and the filtrate evaporated in vacuo to give title compound as fine 

20 white crystals (420 mg). 

Mass spectrum m/z 449 (MH*) 
Analysis. Found: C. 4Z6; H. 4.9; N. 7.2. 

C22H32N404S.3C2HF302.0.3C4H,oO requires C, 42.4; H, 4.6; N, 6.8%. 
25 Method B 

(a) 4-{2>(14^ethanesulfonvl'3-^14ert-Butoxvcart)onvlmethvl-piperidin^-v>V1H- 
indazol-6-vl]-ethvlV-PiPeridine-1 -acetic acid tert-butvl ester 
Methanesulphonyi chloride (7.6 ml) was added dropwise to a stirred solution of 
4-{2-[3-(1 -tert-butoxycart>onylmethyl-piperidin-4*yl)-1 H-indazol-6-yt)-ethyl}- 

30 piperidine-1 -acetic add tert-butyl ester (40. 1 g). and A-N.N- 

dimethylaminopyridine (0.96 g) in pyridine (280 ml) at ambient temperature. 
The resulting brown solution was stirred at ambient temperature for 18h, diluted 
with water (400 ml) and extracted with dichloromethane (400 ml). The combined 
organic extracts were evaporated in vacuo, the brown residue diluted with 

35 ethanol (400 ml) and evaporated in vacuo to give a brown oil. The oil was 
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trituFated with ethanol (400 ml) and evaporated in-vacuo to ca 200 ml to give a 
suspension. The resulting solid was isolated by filtration, washed with ethanol 
and dried in vacuo at 45»C to give the title compound as an off-white solid (37 6 

g)- 

Mass spectrum m/z 605 (MH+) 

(b)4-f1-Methanesutfonyl-3-(2-oiperidin.4 - vl-ethvh-lH-indazol-6-vl]-DiDeridinft-i- 
acetic acid 

A solution of 442^1wnethanesulfbnyl-3-(1-tert-butoxycarbonylmethyl-piperidin- 
4-yl)-1HHndazol-6-yl]-ethyl}-piperidine-1-acetic acid tert-bulyl ester (20 g) in 5N 
hydrochloric acid (200 ml) was stirred at ambient temperature for 5h. The 
reaction mixture was neutralised with saturated potassium carbonate (300 ml) 
and extracted with isopropanol. The combined organic extracts were 
evaporated in vacuo to give an oil which was diluted with ethanol (300 ml) and 
concentrated by rotary evaporation to give a white solid. The off-white solid was 
purified by flash chromatography (Merck 9385) eluting with ethanol : 
dichloromethane: 0.88 ammonia (gradient: 15:3:1 to 15:3:1.5) afforded the title 
compound as a white solid (10.1 g). 
Analysis found: C.56.3; H,7.7; N.11.0 % 

(C22H32N4O4S. 0.80 H2O. 0.83 C2H6O) X 0.984 requires:C.55.8: H 7 6 
N.11.1 % 



Example 52 -Tablets 



a) Compound of the inver^on 5.0mg 

^ose 95.0mg 

Microcrystalline Cellulose 90.0mg 

Cross-linked polyvinylpyrrolidone 8.0mg 

Magnesium Stearate 2.0mg 

Compression weight 200.0mg 



compound of the invention, microcrystalline cellulose, lactose and cross- 
d polyvinylpyrrolidone are sieved through a 500 mlaon sieve and blended 
suitable mixer. The magnesium stearate is sieved through a 250 micron 
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sieve and blended with the active blend. The blend is compressed into tablets 
using suitable punches. 



b) Compound of the invention S.Omg 

Lactose 165.Gmg 

Pregelatinised Starch 20.0mg 

Cross-linked polyvinylpyrrolidone S.Omg 

Magnesium Stearate 2.0mg 

Compression weight 200. Omg 



The compound of the invention, lactose and pregelatinised starch are blended 
together and granulated with water. The wet mass is dried and milled. The 
magnesium stearate and cross-linked polyvinylpyrrolidone are screened 
through a 250 micron sieve and blended with the granule. The resultant blend 
is compressed using suitable tablet punches. 

ExamoleSS -Capsules 



a) Compound of the invention S.Omg 

Pregelatinised Starch 1 93.0mg 

Magnesium Stearate 2.0mQ 

Fill weight 200.0mg 



The compound of the invention and pregelatinised starch are screened through 
a 500 micron mesh sieve, blended together and lubricated with magnesium 
stearate. (meshed through a 250 miaon sieve). The blend is filled into hard 
gelatine capsules of a suitable size. 



b) Compound of the invention 5.0mg 

Lactose 177.0mg 

Polyvinylpyrrolidone S.Omg 

Cross-Linked polyvinylpyrrolidone S.Omg 

Magnesium Stearate 2.0mQ 

Fill weight 200.0mg 



The compound of the invention and lactose are blended together and 
granulated v^th a solution of polyvinylpyrrolidone. The wet mass is dried and 
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milled. The magnesium stearate and cross-linked polyvinylpyrrolidone are 
screened through a 250 micron sieve and blended with the granules. The 
resultant blend is filled into hard gelatine capsules of a suitable size. 

Example 54 -Sym p 

a) Compound of the invention s.Omg 

Hydroxypropyl Methylcellulose 45.0mg 

Propyl Hydroxybenzoate i.Smg 

Butyl Hydroxybenzoate 0.75mg 

Saccharin Sodium S.Omg 

Sorbitol Solution 1,0ml 

Suitable Buffers qs 

Suitable flavours qs 

Purified Water to io.ml 

The hydroxypropyl methylcellulose is dispersed in a portion of hot purified water 
together with the hydroxybenzoates and the solution is allowed to cool to 
ambient temperature. The saccharin sodium flavours and sorbitol solution are 
added to the bulk solution. The compound of the invention is dissolved in a 
portion of the remaining water and added to the bulk solution. Suitable buffers 
may be added to control the pH in the region of maximum stability. The solution 
IS made up to volume, filtered and filled into suitable containers. 

Example 55 - Iniectinn F ormulation 

%w/v 

Compound of the invention i .00 

Water for irqections B.P. to 100.00 

Sodium chloride may be added to adjust the tonicity of the solution and the pH 
may be adjusted to that of maximum stability and/or to facilitate solution of the 
compound of the invention using dilute acid or alkali or by the addition of 
suitable buffer salts. Antioxidants and metal chelating salts may also be 
included. The solution is clarified, made up to final volume with water and the 
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pH remeasured and adjusted if necessary, to provide lOmg/ml of the compound 
of formula (!). 

The solution may be packaged for injection, for example by filling and sealing in 
ampoules, vials or syringes. The ampoules, vials or syringes may be 
5 aseptically filled (e.g. the solution may be sterilised by filtration and filled into 
sterile ampoules under aseptic conditions) and/or terminally sterilised (e.g. by 
heating in an autoclave using one of the acceptable cycles). The solution may 
be packed under an inert atmosphere of nitrogen. 

Preferably the solution is filled into ampoules, sealed by fusion of the glass and 
1 0 terminally sterilised. 

Further sterile formulations are prepared in a similar manner containing 0.5, 2.0 
and 5% w/v of the compound of fomiula (I), so as to provide respectively 5. 20 
and 50mg/ml of the compound of formula (I). 

15 Biological Data 

1 . Human Washed Platelets Assay 

Inhibition of platelet aggregation by compounds of the invention was determined 
according to the following procedure. Citrated whole blood (1 part 3.8% w/v 

20 trisodium citrate; 9 parts blood) was obtained from human volunteers, free of 
medication for at least 10 days prior to donation. The blood was treated with 
aspirin (0.1 mM) and prostacyclin (O.OSjiM) prior to centrifugation (1400g, 4 
minutes, 20®C). The supernatant platelet-rich plasma (PRP) was isolated and 
further centrifuged (1400g, 10 minutes, 20*^0) to sediment the platelets. The 

25 supernatant was discarded and the platelet pellet resuspended into a 
physiological salt solutk)n (HEPES 5mM, NaHCOa 12mM. NaCI 140mM. KH2PO4 
0.74mM. D-Glucose 5.6mM and KCI 2.82mM) adjusted to pH 6.4. This platelet 
suspension was centrifuged (1400g. 8 minutes, 20^C) and the resultant platelet 
pellet was resuspended into the physiological salt solution adjusted to pH 7.4. 

30 The resultant washed-platelet preparation was diluted to give a final platelet 
count of 3x108/|. Purified human fibrinogen (Knight, LC. ef a/., 1981 Thromb. 
Haemostasis. 46. (3), 593-596), Ca2+ and Mg2+ were added back to the 
washed platelet preparation to give final concentrations of 0.5mg/ml, ImM and 
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O.SmM respectively. Platelet aggregation was quantified using a turbidometric 
method. Test compounds were incubated with the washed platelets (37»C) for 5 
minutes prior to the addition of IpM of the platelet aggregatory agonist U-46619 
(a stable thromboxane Annimetic). The inhibitory potency of the test 
compounds was expressed as an IC50 value, which is defined as the 
concentration of the compound required to inhibit platelet aggregation by 50% 
The following IC50 values were obtained for compounds of the invention: 

Table 1 



Example no. 


ICso (nm) 


46 


100 


47 


53 


48 


<100 


49 


<100 


50 


<100 


51 


<100 
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CLAIMS 

1 . A compound of formula (I) 




(I) 



or a salt, solvate, or physiologically functional derivative thereof, in which: 
X is CH2-CH2 . CH=CH, or C=C; 

Y is hydrogen, alkyi, alkenyl, Cm alkynyl. Ci« haloalkyl. 
10 Ci45 hydroxyalkyl. aiyl. hetaryl. arylCi-,alkyl. or hetarylCi^alkyl, wherein 

the aryl and hetaryl groups are optionally substituted by halo, nitro, Ci^ alkyI, 
C^aloalkyl, hydroxy, C^alkoxy, cyano. -C(0)„R\ -NR^S(0)„R'. 
-C(0)NR'R^ or -^'R'R^ wherein 

15 

R' and R* are independently selected from hydrogen, Ci-» alkyI, and 
Ci^ haloalkyl, and n is 1. or 2; 

Z is piperidinyl. piperazinyl, or quinuclidinyl; 

20 

ring B is a 5- or 6- membered aromatic heterocycle fused to ring A and is 
optionally substituted by a group -L-R* wherein: 

L Is a bond. Cm alkyl. C,^f alkoxy, C,^ haloalkyl, Ci^s haloalkoxy. S(0)„. C(0)„ , 
25 or CONR'. wherein 

n is 1 , or 2. and R' is selected from hydrogen, Ct^alkyl, and C,l,haloalkyl; 
and 



30 



R" is Cm alkyl, C*.7cycloalkyl. Cm haloalkyl. Cm haloalkoxy. Cm alkoxy, cyano. 
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-NR R . aryl or hetaryl , wherein 

R'and R^are independently selected from hydrogen. C,^ alky! and 

C,^ haloalkyl. or together with the nitrogen to which they are bonded form a 

piperidinyl. morpholino. or pyrolidinyl group, and 

the aryl and hetaryl groups are optionally substituted by halo, nitro C,^ alkyi 
hydroxy. C,^ alkoxy. cyano. -C(0)NR«R^ or -NR"r' wherein R** and R' are as 
defined for R* and R* above, 

provided that the compound is not of fonnula (a) 



(a) 



or a phannaceutically acceptable derivative thereof, in which- 
X' is either CHj-CHj or CH=CH; and 

V 

I 

either A' is — n— andB'is-C= 

or A' is -CH= and B* is -N-. whe^n 
y is hydrogen or phenylmethyl wherein the phenyl group is optionally 
substituted by one or more hatogen atoms (where halogen represents 
fluorine, chlorine, bromine or kxline). 

2- A compound according to daim 1 with the further proviso that the 
compound is not selected from: 

(a) {^3-methanesulfbnyl-5^2-piperidin-4-yKE)-vinyl).inda2oI-1-yl]- 
pipendin-1-yi} acetic acid. {4-[3^nethanesulfbnyl-5-(2-piperidin-4-yl-(Z)- 
vinylHndazol-l-yli^jjperidin-l-yl} acetic add. {4-{3^nethanesulfbnyl-5K2- 
pipendin-4-yl-ethylHndazol-1^ll^>iperidln-1-yl)-acetic add ; and/or 

(b) {4H3-carbamoyl-5-(2-piperidin-4-yKE)-vinylHnda2ol-1.yl]^)jperidin-1. 
yl}-acetic add. {4-(3-carbamoyl-5-(2-piperidln-4^rl-(Z)-vinylHndazol-1-yl]. 
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pjperidin-1-yl}-acetic acid. {4-{3-carbamoyl-5-(2-piperidirv4-yl-ethyl)-indazol- 
1-yll-piperidin-1-yl}-acetic acid; and/or 

(c) {4-{1 -methanesulfonyl-6-(2i3jperidjn-4-yl-(E)-vinyl)-1 H-indazol-3-ylJ- 
piperidin-1-yl}-acetic acid. {4-{1-methanesulfonyl-6-(2-piperidirv4-yl-{Z)- 
5 vinyl)-1H-indazol-3-yll-piperidin-1-yl}-aceticacid, {4-[1-niethanesulfonyl-6-(2- 

plperidin-4-yl-€thyl)-1 HHndazol-3-yl]-piperidin-1 -yl}-aoettc acid: 
or a salt, solvate or pliysiologically functional derivati>« thereof. 

3. {4-{1 -(4-cart)am(^l-t>enzyl)-6-<2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-3- 
1 0 yl]i5iperidin-1 -yl}-acetic add: 

{4-{1 -(4-cart}amoyl-t)enzyl)-6-(2-plperidin-4-yl-ethyl)-1 H-indazol-3-yl)-piperidin- 

1-yl}-aceticacid; 

{4-[1 -<4fluoro-l)enzenesulfonyl)^2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-3- 
yllpiperidin-1 -yl}-acetic acid; 
15 (4-{1-[2-<44luoro-phenyl)-ethytI-6-<2-piperidin-4-yl-{E)-vinyl)-1 H-indazol-3-yl}- 
piperidin-1-yl)-acetic acid; 

[4-11 -(4-nitro-t)en2yl>-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-lndazol-3-ylI-piperidin-1 - 
yl]acetic add; 

{4-[1 -cydopentyimethyl-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-inda20l-3-yl]-piperidin- 
20 1-yl}-aceticadd; 

{4-[1 -(4Hfnethyl-ben^l)-6-(2-piperidin-4-yKE)-vinyl)-1 H-indazol-3-yt)-ptperidin- 
1-yl}-acetic add; 

{4-{1 -(4-pentyloxy-benzyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazoI-3-yll- 
piperidin-1-yl}-acetlc add; 
25 {4^1 -(44»romo-t)enzoyl-cart)onyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-S-y!]- 
piperidirv-1-yl}-acetic add; 

{4-[1 -(4-dimethylamino-benzyl)-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-S-y!]- 
piperidin-1-yl}-acetic add; 

{4-11 -(4-hydroxy-t)enzyl)-6-(2-fMperidin-4-yl-(E)-vinyl)-1 H-indazol-3-yl}-piperidin- 
30 1-yl}-aceticadd; 

{4-[1 -(4-cyano-phenyl)-6-<2-piperidin-4-yl-(E)-vinyi)-1 H-indazol-3-yl]-piperidin-1 - 
yl}-acetic add; 

{4-[1 -(3.4-didiloro-phenylcarl)amoyl)-6-(2-piperidln-4-yl)-(E)-vinyl>-1 H-indazol- 
3-yl]-piperidin-1-yl}-acetic add; 
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{4^6-(2-piperidin-4-yl-(E)-vinyl)-l-{2.2.2-trffluoro^thyl).1HHndazol-3-ylI- 
piperidin-1-yl}-acetic add; 

{4K1-methylcarbamoyI^-(2-piperidin-4.yKEHinyl)-1H-i^^^ 
yl}-aceticacid; 

{4H1-(4^rbamoyl4)enzyl)^(2^)iperidin^l-ethyl)-1H-ln^^ 
1-yl}-acetlcacid; 

{4-I6-(2i)iperidlrv4.yK2)-vinylHH-irKJa2ol^yl]-pipeiidi 
{4H1.pentyl^(2.piperidin-4-yl-ethylHHHndazol-3-yl]-pip^^^^^ 

(4-{6^2K1-aza4,jcydo[2.2.2Jocl-4i<IHE).vjriylI.1H-indazol-3.ylH>.^^^^^^^ 

acetic acid; 

(446H2-(1-a2a-bicydo[2.2.2Joct-4-yl)-(E)-vifiyl].H3-cydohexyl^)ro^^^^ 
indazol-3-yl}-piperidin-1 -yl)-acetic add; 

4^6^2(1-aza4jicydo[2.2.2]od-4-ylHE)-vinylHK4-fluorD4)en2ylHHHnda2ol-^ 
ylj-piperidin-1-y|)^cetic add; 

(M6-I2-(1-a2a4)icydo[2.2.2Jod-4-ylHE)-vinylH-(4^ert4)utyl4)ere 
1 H-indazoI-3-yl>^iperidin-1 -yl)-acetic acid; 

{4-I6-{2-pipera2in-1-yl^thyl)-1H-indazol-3^ylJ-piperidin-1-yl}-aceticadd 

{4H1-{4-fluoro4)en2yl)^2i>iperazirv1-yl-e%l)-1H-inda2ol-3-ylJ-piperii 
acetic add; 

(4^6^2-(1.a2a-bicydo[2.2.2Iod-4^ylHE)-vinyl}-benzo[dJisoxa2oI-3-y|^^^ 
1-yl)-(4-chloro-phenyl)-acetic add; 

{446-(2-piperidin-4-yKE^vlnyl)-ben2o[dIisoxazol-3-yI]-plperidin-1-yl}^c^^^ 
add; 

{4^6-{2-piperidin^y|-ethyl)-benzo{dJisoxa20l-3-yl]-piperidin-1-yl^aceticadd• 
{4H6K2-pipera2irv1-yl-ethyl)-benzoId]isoxa2Dl-3-yl]-piperidin-1-yl-are^ 

I4H3Htjethoxy-5^(2i>iperidin-4-yKE)-vinylHnda2d-1-ylh,iperidirvV 
add; 

W3^nethoxy^(2^)iperidln^y|^thylHrKto 

{4K5K2i,ipendln-4.yKE)-vinyl)-3-pyrazoM^Hndazol-1-ylhpiperi^^ 

add; 

{4-[5K2-piperidln-4-yl-{E)-vinyl)-3-pyrTolidln-1-yWndazoM-yll-piperidi 
acetic add; 

{4K3-MorpholifM-yl-5-(2-piperidin-4-yl-(E)-vinyl)-irKl^^ 
acetic add; 
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{4-[5-(2-piperidin-4-yKE)-vinyl)-3^pyrrolidine-1-cail3^ 
1-yl}acetic acid; 

(445-{2-piperidin-4-yl-ethyl)-3-(pyrrolidine-1 -carbonyOnndazoM -ylj-piperidin-l • 
yl}-acetic acid ; 

5 {M3-isopropylcarbamoyl-5-(2iDiperidin-4-yKE)-vinylHndazol-1-ylJ-^^ 
yl}-acetic acid; 

{4-[3-isopropyIcarbamoyl-5-(2-piperidin-4-yl-ethyl^^^ 
acetic add; 

{4-{3Kyano-5-(2i>iperidin-4-yl-{E)-vinylHnda20l-1-yll^ acid 
1 0 {4-[3-(5-methyK1 ,3.4]oxadiazol-2-yl)-5-(2-piperidin-4-yKE)-vlriylH -ylj- 
piperidin-1-yl}«acetic acid; 

{4-[3-morpholin-4-yl rnethyl-5-(2-piperidin-4-yl-ethyl)-indazol-1 -yi]-piperidin*1 - 
yl}-acetic add; 

(4K5-[2-(1^a4)icydo[2.2.2]od-4-ylHE)-vinyll-indazol-1-yl}pi^^^ 
15 acetic add; 

and salts, solvates, and physiologically fundional derivatives thereof. 

4. {4-[3HTiethanesulfonyl-5-(2i3iperidirv4-yKE)-vinylHr>dazol^ 
piperidin-1-yl} acetic add; 

20 {4-[3-methanesulfonyl-5-(2-piperldin-4-yl-ethy IHndazoM -yl]-piperidin-1 -y\y 
acetic add ; 

and salts, solvates, and physiologically functional derivatives thereof. 

5. {4-[3-carbarnoyl-5-(2-piperidin-4-yl-(E)--vinyl)-indazol-1 -ylj-piperidin-l -yl}- 
25 acetic add; 

{4-[3-carbamoyl-5-(2-piperidin-4-yl-ethyl)-indazoH -yl]-piperidin-1 -yl}>acetic 
acid; 

and salts, solvates, and physiologically functional derivatives thereof. 

30 6. {4-[1 "methanesulfonyl-6-(2-piperidin-4-yl-(E)-vinyl)-1 H-indazol-3-yl]. 
piperidin-1-yl}-acetic add; 

{4-[1 -methanesulfonyl-6-{2-piperidin-4-yl-ethyl)-1 H-indazol-S-ylJ-piperidin-l -yl}- 
acetic acid; 

and salts, solvates, and physiologically functional derivatives thereof. 

35 
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7. The hydrochloride salt of a compound according to any one of claims 
1-6. 

8- A pharmaceuUcal composition comprising a compound according to 
any of claims 1 to 7, or a pharmaceutically acceptable derivative thereof, in 
admixture with one or more physiologically acceptable earners or excipients. 

9. A compound according to any of claims 1 to 7 or a phannaceutically 
acceptable derivative thereof for use in human or veterinary medicine. 

10. Use of a compound according to any of claims 1 to 7 or a 
pharmaceutically acceptable derivative thereof in the manufacture of a 
therapeutic agent for the treatment of thrombotic disorders. 

1 1 - A method of treating a human or animal subject suffering from a 
condition which is mediated through the Glycoprotein complex Gpllb/IHa or 
other integrin receptor which comprises administering to said subject an 
effective amount of a compound according to any of claims 1 to 7 or a 
pharmaceutically acceptable derivative thereof. 

12. A method according to claim 1 1 wherein the condition is a thrombotic 
disorder. 

1 3. A process for the preparation of a compound as defined in any one of 
claims 1 to 7, which comprises: 

(i) according to a first process (A), compounds of fonnula (I) may be prepared 
by coupling a compound of formula (II) 

^ 

(II) 




CO,H 
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or a protected derivative thereof wherein represents a leaving group, for 
example, chloro. bromo or iodo, or a -OSO2CF3 group, with the alkene or alkyne 
of formula (ill) 

^J/ m 
or a protected derivative thereof wherein: 

is a leaving group, for example halo, or -OSO2CF3; ring system AB and Y are 
as defined above; and Z is piperidinyl or quinuciidinyl. 

(ii) a further process (B), compounds of formula (1) wherein Z is piperazinyl may 
be prepared by reductive alkylation of a compound of formula (IV) 




or a protected derivative thereof, with piperazine wherein ring system AB and Y 
are as defined above, with piperazine; 

(iii) another process (C) compounds of formula (I) may be prepared by 
interconversion. utilising other compounds of formula (I) or protected derivatives 
thereof as precursors. 

(iv) another process (D) for preparing compounds of formula (I) thus comprises 
deprotecting a compound of formula (V) 




wherein is quinuciidinyl, 
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P"N N — or P"N 




ring system AB, X. and Y are as defined for fbnnula (I); and 
P* is a carboxyl group or a protected carboxyl group and P" is hydrogen or an 
ammo protecting group, provided that when P' is a carlwxyl group. P- is not 
hydrogen, and when Z' is quinuciidinyl P' is a protected cartwxyl ^oup. 
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